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THE LONDON COUNTY COUNCIL: THE 
QUESTION AT ISSUE. 


AT election times the conflict of parties creates usefal dis- 
cussion, and the process of educating the public in the facts 
and principles involved, grows apace. It is a pity that the 
controversy is not always carried on without abuse (which is 
no argument), or without misstatements which, when 
rectified, recoil upon those who make them. 

There appears to us to be, in the present contest, too much 
of the policy recommended in the instruction to Counsel, 
“* No case ; abuse plaintiffs’ attorney.” 

“The Progressive party make the tramways the main, if 
not the only question at issue, and in doing so call those 
who prefer private enterprise to municipal trading in such 
matters, by all sorts of names, such as “ Trusts,” ‘“‘ Octopus,” 
‘* Monopolists,” intended to influence the voter, while the 
other side fling back the terrible word “Tammany,” with 
all it is supposed to cover. 

In the days of Dan O’Connell, some of the hard words in 
Euclid were used by him with effect upon the ignorant 
multitude, and, perhaps, if a private company were called 
an “ isosceles triangle,” it would gain some coveted votes. 

Amid ‘the din of the disputants, a few facts may be 
extracted with advantage. The apologists of the Council 
claim that on the working of the tramways they have 
realised £293,592 in relief of rates, and refer to the 
accounts, from which it appears that -the “surplus 
balance” derived from the Northern system, amounted te 
£314,851, or considerably more than all the profit disposed 
of : the Council, in fact, received this handsome sum in the 
shape of “ Out-door relief” from the hands of the successfal 
“ Octopus,” whose real name was the North Metropolitan 
Tramways Co. 

The general public will have some difficulty in grasping 
the accounts of the L.C.C. The Finance Committee inform 
the Council that it is necessary to bear in mind the signific- 
ance of the terms “surplus balance” and “deficiency 
balance,” which, they say, do not correspond with the com- 
mercial terms “ profit and loss.” We have previously 
noticed that words assume curiously unfamiliar meanings 
when applied to their enterprises by municipal authorities. 

These subtleties of accountancy would not make popular 
electioneering leaflets, so that the voter is appealed to on the 
simpler issue of tramways or no tramways—although no 

such question is involved—the real question being as to 
how they shall be provided : by private enterprise, or by 
municipal trading. 

During the last 10 days or so the daily Press has beem 
publishing some very slashing criticisms of the tramway 
policy of the L.C.C. and its finance. The Standard has in 


one of its articles made charges of such a character regarding 
the, tramway contracts, &c., that 12 members of the High- 
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ways Committee have commenced a libel action against that 
journal. As we have said already, there are hard things said 
on both sides at election times, and while we do not pretend 
here to discuss the S/andard’s points ad seriatim, we may be 
allowed to remark that if writs had been served in connec- 
tion with all the slanderous “ progressive ” speeches concern- 
ing electric “trusts” and private companies, the Courts 
might have had to sit on through a Long Vacation. When 
hard things are said against men sitting as members of the 
Highways Committee “steps” are taken, but is it not 
forgotten that there are gentlemen in connection with 
private companies whose reputations have been besmeared in 
a very callous fashion by municipal trading advocates ¢ 
The Stundard’s articles are being run for electoral purposes 
no doubt. Is the serving of this present writ merely a 
counter electoral move 

The tramways, however, are already with us ; and the 
really practical questions for the electors are concerned with 
the further action of the Council in the direction of trading 
in electricity supply. It by no means follows that, because 
6 per cent. has been made on the capital invested, mainly 
out of the profit derived from the company on leased lines, 
a similar result will follow, now that the working is a 
municipal speculation, and it may still be a question whether 
the leasing system may not be reverted to with advantage to 
the ratepayers. 

The new adventures proposed by the L.C.C. have a very 
practical bearing, and should be carefully scrutinised by the 
electors, especialiy the electric power scheme for supplying 
London, which involves enormous risks and responsibilities. 
One of the favourite arguments put forward for this promotion 
is that some day, if it is left in the hands of the com- 
panies, a second edition of the water monopoly purchase may 
arise, but there is really no analogy between them. In the 
first place, water is an absolute necessity for every individua] 
inhabitant, whereas electricity, with all its advantages, has 
not been adopted for either light or power by more than a 
mere fraction of the population, the buik of them doing 
without it, although, to those who know, it is so obviously in 
their interest to make use of it. 

Then there is no monopoly—for companies compete with 
one another, even in the same streets—and the prices 


charged are constantly on the down grade, instead of being 
a fixed high rate maintained under the action of a. 


monopoly. 

Apart altogether from the question of municipal trading, 
it is most undesirable to confer upon the L.C.C. such a 
monopoly, for what they aim at is the ultimate supply of 
all London, including portions of Essex, Kent, Surrey and 
Middlesex. It is proposed to take over almost all the 
electrical undertakings at present carried on by the London 
Borough Councils, besides obtaining ultimately those of the 
private companies, and so to constitute a huge monopoly. 

When that was accomplished a time might come when the 
L.C.C., being controlled by a party desirous of further 
relieving the rates, by raising their prices for electricity, 
could impose any terms they pleased. 

There is no evidence that under County Council manage- 
ment the public would be better served than by the com- 
panies, who- understand the business, and trade with their 
own money ; on the contrary, with a changing Council, 
unfamiliar with the highly technical business, and trading 
upon borrowed capital returnable at fixed dates, the chances 
are that the results would resemble those of the ill-omened 
steamboat service. 


A POSITIVE gcod invariably springs from 


Tramear an ill thing. The Highgate runaway, 


Brakes. 


and the others that clustered round it, 
killed and maimed a deplorable number of people, but they 
spurred the brains of that section of the noble army of 


inventors which concerns itself with tramway kinks, with 
the result that several brakes which cannot fail, so we are 
told, have appeared on paper or in practice some months or 
years earlier than they would have appeared had there been 


no accidents. 

Last week we reported the successful trial of Mr. 
Freund’s spring power track brake, which, in being readily 
controlled, marks a decided advance for the type. This 
week we are glad to announce that the combined mechanical 
and magnetic track brake, which Mr. Fell foreshadowed 
during the B. of T. inquiry into the circumstances of the 
Highgate accident, las been produced, and is being tried 
on two L.C.C. cars. This is due, we understand, to the 
B.T.-H. Co., in consultation, no doubt, with Mr. Fell, and 
the whole tramway world will await the results of these trials 
with great interest. 

Having once overcome the inherent obstacles in the way 
of attaching a comparatively rigid system of levers to the 
almost freely floating magnetic shoes, the advantages of the 
new combination are obvious. It is said that the same 
leverage is obtained as with the ordinary mechanical slipper, 
so that the mechanical and magnetic effects when super- 
imposed must be much more powerful. 

The two functions of the brake are independent of each 
other, so that the failure of one does not affect the other. 

The designers suggest that the magnetic function should 
be utilised for speed regulation and service stops on the 
level, and presumably on slight inclines, but that on more 
dangerous inclines the present practice of stopping the car 
on the brow, and applying the track brake mechanically, 
should continue in force. That is advisable, in our opinion, 
for two reasons, the chief being that, in case of a failure of 
the magnetic force in the middle of a steep hill, the car 
might gather such speed before the driver could bring the 
mechanical force into action, that no leverage at his 
command would serve to stay it ; and the other is that it is 
undesirable to alter radically the habits of the drivers. 

Our objection to relying on a mechanically operated 
slipper brake for stopping or even for slowing up a car which 
has begun to run away—i.e., has reached a speed in excess 
of 8 to 10 miles per hour, on a really dangerous grade, of 
which there are plenty of instances on British tramways, 
may not be well founded, but there is in tramway circles the 
same feeling of uncertainty, and this will not be dispelled 
until a series of tests at high speeds on grades of 1 in 8 to 
1 in 16 have-brought out the track brake triumphant. 

We must admit that the same remarks can be, and are, 
applied to the magnetic brake in a lesser degree, and by 
fewer competent critics, but our hope is that Mr. Fell will 
take care to make the tests sufficiently stringent and exhaustive 
so that they may throw much light on these matters. 

We do not propose at this moment to investigate the 
question as to whether the new brake fills the requirements 
which we ventured to lay down recently in a leading article. 

It is apropos to remark that the B. of T. have not con- 
sented, as was rumoured, to appoint a Departmental Com- 
mittee on Brakes, but we are informed by the Tramways 
and Light Railways Association that the Board are willing 
to nominate a representative to sit with any Committee 
which may be appointed jointly’ by the T. and L.R.A. and 
the M.T.A. 


THE case of Davies v. The Rock House 

ee. Hotel Co., which was heard by Mr. Justice 
"Neville on January 17th, and is reported 

in another column of this issue, raised certain points which 
are of some interest to those who are concerned with the 
private supply of electricity. It serves to illustrate the fact 
that a man may not lay down and work a plant without 
due regard to the comfort of his neighbours. The action 
was brought to restrain a nuisance caused by smoke, which 
was caused by a ‘mall installation at Llandrindod Wells. 
The plaintiff complained that “blacks” and “ noisome” 
fumes were emitted from one of the defendants’ chimneys, 
with the result that, at certain hours of the day, his house 
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wae rendered practically uninhabitable. The defendants’ 
case was that the evidence on behalf of the plaintiff was 
grossly exaggerated. . The engine, it appeared, had been 
running for some ten years. It was a 7-H.P. engine with a 
vertical boiler 6 ft. x 3 ft.—quite a toy plant, in fact. A 
good class of Welsh steam coal was used. In the result, how- 
ever, the Court held that the plaintiff had made out his case, 


and granted an injunction. 

We have no reason to doubt that the decision was correct, 
and the case would in all probability have been decided in a 
similar way if the supply in question had been granted by a 
statutory company, for, as our readers are aware, they are 
not exempt from action for nuisance. At the same time, 
we think the time has arrived when some relief should be 
given to those who, in generating electricity, must of 
necessity’ occasion a certain amount of annoyance to their 
neighbours. It was long ago laid down that if railway 
trains occasion annoyance to dwellers near the line, the com- 
pany are exempt from action for nuisance, inasmuch as a 
certain amount of discomfort is the necessary concomitant 
of ordinary railway practice. So with the supply of 
electricity. If the supply company can prove that it 
has taken all reasonable precautions to prevent nuisance, 
it should be absolved from actions at law, upon the 
principle that the interests of the many—namely, the con- 
sumers—are to be considered before those of the few who 
happen to live in the neighbourhood. 


In an article on boiler insurance in 


Steam Boiler Znswrance Engineering, Mr. L. B. Brainerd, 


wrt 9 the president of the Hartford Boiler Insur- 
States. ance Co., gives some interesting figures 


re boiler insurance, specially with regard 
to the statistics of hig own company which is by far the 
largest of the boiler insurance companies in America, insuring 
as it does 91,727 boilers, as against 51,850 insured by the 
other 10 companies together. The total premiums, if all 
the other companies charge the same rates as the Hartford 
Co., were in 1905 about £384,513, of which sum the 
Hartford Co. received £245,645. The 10 smaller companies 
averaged each 5,185 boilers under their care, one having 
only 283, and the largest company nearly 25,000. The 
actual figures for the 10 smaller companies are not known, 
but those of the Hartford Co. are correct. 

Some people accuse the Hartford Co. of wasting money on 
excessive inspection. This is hardly a fault in boiler inspec- 
tion ; and we happen to know that the ruling spirits of the 
company do really endeavour to put boiler inspection, 
working and construction on a sound basis. In the United 
States it is by no means all pleasure to endeavour to cut 
down the working pressures there allowed by law. These 
pressures are in excess of safety as. much as our English 
pressures are held by some to be wastefully small. But to 
cut down working pressure is always an invidious task. 

The Hartford Co. was not founded until 1866, so that it 
has made rapid growth. In 1905 it condemned 753 boilers 
as unfit for further use, discovered 155,024 defects, of which 
14,209 were considered vital, and made 291,041 inspections, 
or 929 for each working day. This amounts to three in- 
spections or thereabouts per boiler per annum, and every 
inspection is made by a salaried employé of the company. 

Safety has always been the goal kept in view. It appears 
that expenses consume half the premium income, and losses 
take another 9 per cent., leaving about 40 per cent. for 
reserve and profit, which latter has averaged 7°86 per cent. 
only during five years, 1901-5, or if applied on the per 
boiler basis, the profit has been only about 4s. 6d. per 
boiler per annum, not a large sum in profit for undertaking 
so much arduous labour and taking so much risk. The 
Hartford Oo. confines its work to steam boilers only, 
and therefore does even a more restricted business than 
our English companies, for these insure and inspect 
engines and even electrical plant. There is, indeed, no 
More creditable institution in the United States than the 
Hartford Boiler Insurance Co. 


HARD-DRAWN COPPER WIRE. 


By THOMAS BOLTON. 


Tue value of copper wire of which the tensile strength 
has been raised by drawing has long been recognised by 
electrical engineers for all purposes where it is convenient to 
carry a conductor overhead, but there does not appear to 
have been any very precise study by them of its properties. 
A complete specification was drawn up by the Post Office 
engineers many years ago for those sizes of wire which they 
found most convenient for telegraph and telephone lines, and 
this specification has been found to meet the case excellently 
for those particular sizes, and has become the standard prac- 
tically all over the world. This specification only covers 
wires of comparatively thin gauges, while at the present 
time there are many different specifications in use for the 
thick sizes used as trolley wire in electric traction, and for 
power transmission and similar purposes there is really no 
specification that is generally recognised. 

In order to acquire some data which might assist towards 
the framing of a standard specification for all sizes, a number 
of tests have been recently carried out by Mr. M. A. Bolton 
at the Oakamoor Works of Thomas Bolton « Sons, Ltd., 
and through the courtesy of Prof. Hopkinson in the Engi- 
neering Laboratory, Cambridge, and perhaps some account 
from a practical point of view of the results obtained may 
be of general interest. 

The Engineering Standards Committee in their report 
issued a short time back defined hard-drawn copper wire as 
that which will not elongate more than 1 per cent. without 
fracture. Unfortunately, this definition, although probably 
correct as broadly representing the material under the 
conditions under which it is used, has caused considerable 
misapprehension, being quite inapplicable to conditions of 
practical testing with ordinary appliances. In the case of 
soft copper wire under stress a steady permanent elongation 
takes place as the load is increased, practically throughout 
all the length of the piece under test until the breaking 
point is reached, when a local elongation takes place just at 
the spot where the wire breaks.- The fotal elongation being 
large this local elongation is small in proportion, and so the 
result is not materially affected by the length of the test 
piece. With hard-drawn wire, however, the actual increase 
of length while under stress is small until the point of 
fracture is reached, when a local elongation takes place as 
described above, which forms a large part of the total. 


.. Consequently if elongation is measured up to actual fracture 


the percentage depends, through this cause alone, largely on 
the. length of the test piece. Further, the -test pieces 
ordinarily employed are not more than 8 or 10 in. long, and 
the total elongation to be measured being very small indeed, 
there is little doubt that although fairly uniform measure- 
ments are obtained, the readings are largely affected by un- 
avoidable sources of error, and are a good deal higher than 
they should be, since it has been found that very much 


smaller figures are obtained by careful experiment upon 


pieces many feet in length. 

The Standards Committee’s definition makes no mention of 
the length of the test piece, and without this it cannot be 
taken in the light of a specification with which hard-drawn 
copper wire will comply under ordinary conditions of testing 
with test pieces of moderate length, while under such con- 
ditions any such wire of good quality will show more than 
1 per cent. elongation before fracture. A difficulty in the 
way of any such general definition is that what is true of 
one size of wire is not true of another. What effect exactly 
the process of drawing has upon copper it would require a 
series of experiments of another nature to determine, but 
the effect appears to be twofold, viz., to increase the tensile 
strength and to increase the elasticity. The latter effect is 
almost nullified by subsequent annealing, and the former 
partially so. The action appears to be to some extent super- 
ficial, as the effect is less on a wire of Jarge diameter than 
on one of small diameter whose area is, of course, smaller 
in proportion to surface. This is shown by fig. 1, in which 
the ordinates are tons per square inch of area and the 
abscissze elongation per cent. in 10 in. The two curves 
show the behaviour under stress of a wire of -064 in, 
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diameter and one of °128 in. diameter, drawn without 
annealing to such an extent as to effect the same pro- 
portionate reduction of area in each case. If, therefore, all 
sizes of copper wire were prepared with the same proportional 
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amount of hard-drawing, their properties would still be 
different. In practice, however, the difference is magnified 
to a slight extent by economic reasons. For instance, 
supposing a wire 7’; in. diameter to be drawn from a rolled 
rod } in. diameter, it would be necessary to draw a 3-in. 
trolley wire from a rod 14 in. diameter in order to give it 
the same proportional reduction of area. Naturally to do 
this would require the employment of very heavy drawing 
machinery, and the cost of the process would be very 
considerable. It is customary, therefore, to draw each size 
of wire to such an extent as shall give ample strength for 
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Fig. 2. 


the purpose for which it is employed, without increasing the 
cost of the thicker sizes to an extent which would not be 
warranted by the slight increase of strength obtained, and 
in fig. 2 are given the curves of seven different sizes of 
wire, which are fairly typical of the whole range of sizes 
in use. These are plotted in the same manner as in fig. 1, 


from the average results obtained with ordinary testing 
apparatus from a large number of tests of wires of the 
respective sizes, made from electrolytic copper of 100 per 
cent. conductivity and upwards, and prepared in the manner 
which is considered to give the best results at reasonable 
cost. A glance at this diagram gives a fair idea of the 
gradual alteration in the behaviour of wires under tensile 
stress between the limits of size used for overhead work. 
It will be seen that while at No. 14 s.w.c. (°080 in. 
diameter) an ultimate strength of 30 tons per square inch 
is reached, that of No. 7/0 s.w.c. (‘5 in. diameter) is only 
22-4 tons, the elongation at fracture rising from 2°2 per 
cent. in 10 in. on the first named to 8 per cent. on the 
latter. The elastic limit follows the breaking stress in a 
fairly constant ratio, being reached on the thinnest wire in 
the series at 70 per cent. of the breaking stress and at 
75 per cent. on the thickest, while it is at about 42 per 
cent. and 50 per cent. respectively of the ultimate strain ; 
the greater proportional elasticity of the thicker wire appa- 
rently being due to the fact that elasticity is almost entirely 
dependent on “temper” as the result of hard drawing, 
whereas tensile strength is only partially so, being a property 
also of annealed copper, which, beginning in the original 
casting, is increased by elongation of the fibre both in roll- 
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ing and in drawing. The modulus of elasticity works out at 
about 4,700,000 for the ‘080 in. wire, and about 2,500,000 


. for that of °5 in. diameter, but these figures cannot be taken 


as representative of the material, although they show the 
results likely to be obtained in practice with ordinary short 
test pieces. The figures given for copper in the text-books 
are from 15,000,000 to 16,000,000, and a careful test on a 
sample of hard-drawn wire about +'; in. diameter and 15 ft. 
long has given a little over 17,000,000. The great diver- 
gence between this and the above figures arises from the 
difference in the reading obtained for elongation in the 
latter case, owing to the much greater length of test piece, in 
proportion to which the sources of error become compara- 
tively small. 

As it is impracticable to get anything like true figures 
without specially designed experiments, it seems undesirable 
to embody the modulus of elasticity in any working 
specification. 

The essential difference between hard-drawn and soft 
copper wire is in elasticity, and it would appear that if a 
short definition of the former is wanted in order to point 
this distinction, it can be best described as copper wire, of 
which the elastic limit under tensile stress is not less than 
60 per cent. (or 70 per cent.) of the breaking load. For the 
purpose, however, of a specification which engineers may 
insist upon as governing supplies, it does not seem practicable 
to devise any general definition, and it is necessary to employ 
a table that shall specify the properties of each size of wire, 
while for convenience this must be based on properties which 
can be easily and quickly tested with apparatus practicable 
in a factory. The-inaccuracy of the figures ordinarily 
obtained for elongation seems to render them unsuitable to 
form part of a specification, and although for purposes of 
comparison only they are fairly reliable, and it may be 
thought desirable to specify a certain approximate elongation 


8. 


before 
stood | 
piece | 
affordi 
frame 

In ] 
place ¢ 
specifi 
shall s 
unwray 
out fra 
sufficie 
(quality 
to have 

Tt re 
size of 


throug] 
here re 
pondin; 
from tk 
tests of 

It wi 
strengtl 
sizes are 

The « 
for a we 
line wit 


sq. in 


except f 
the latt 


strength 


Ve 
{i 
132 
— 
— 
18 | | | | 
//\ | | |_| 
| | | | | | 
aa 
i GP 
GP 
| 
| 
| 
|_| _| 
Y// 
i 3 
| 
3 
— 
| 


ll 


cr 


Vol. 60. No. 1,522, January 25,1907.] THE ELECTRICAL REVIEW. 
| Breaking stress. | Approximate Approximate slonga- 
Resistance at Variation 
Diameter. Area. Weight per mile. j | 60° F. in 
8.W.G, Inches. | Square inches. Lb. Load | Tons per Load | Tons per vad ae Ohms per diameter. 
in square | in square | breaking | elastic mile. + or — 
Ib. inch, | Ib. | inch, load. limit, 
| 
| 
7/0 5 “19635 | 3,993 9,500 | 216 7,125 | 162 |°3 | 15 | 2197 ‘005 
6/0 | 14909 | | 6285 | 166 | 8 15 2551 | ‘005 
A. 4/0 “460 ‘16619 | 3,380 | 8370 | 22°5 6215 | 167 | 3 | 15 2596 005 
5/0 432 ‘14657. | sO, 981 | 7,680 | 232 | 5550 | 169 | 3 15 2943 0045 
A. 3/0 ‘4096 13179 | - 2,680 | 6,970 | 236 5135 | 174 | 29 14 3273 0045 
| | | 
4/0 4 12566 | 6470 238 4925 | 175 29 | 14 ‘3483. S004 
3/0 872 “10868 2,210 5,920 | 243 | 4285 | 176 | 29 | 14 3968 | 004 
A.2/0 | 3648 10452 2,126 5,740 | 24% 4140 | 177 | 29 | 14 4127 =| 004 
2/0 | ‘348 09512 1,934 5,280 24°8 3,790 17'8 2'8 14 4534 =| «004 
A. 0 | “3249 | 08293 1,687 4,700 253 3,340 18 2°8 14 ‘5201 
0 | 324 | 08245 1,677 4,670 | 253 3,320 | 18 28 14 5232 004 
1 3 07068 1,438 4,080 2,865 181 2°8 13 6103 0035 
A. 1 | -2893 | 06573 1,337 3,830 260 2,680 182 27 13 6562 003 
2 | 276 "05983 1,217 3,520 | 263 2,460 183 27 13 7209 “003 
3 | ‘04987 1,014 2980  26°7 2,085 27 13 8649 003 
4 | ‘04227 859°7 2,560 270 1,790 | 188 27 13 1:0205 0025 
G.P.O. | 03931 800 2,400 272 1,680 | 19 1:0981 ‘0022 
5 | ‘03530 717°9 2150 1,505 19 27 1:2 1-222 0021 
G.P.O. | +1987 02948 600 1,800 | 27-2 1,260 19 2-7 1-2 1:4642 ‘0019 
6 192 ‘02895 588°8 1,760 | 27-2 1,230 26 | 12 149 ‘0019 
7 | 176 ‘02433 494-7 1,500 | 276 1,050 193 26 1-2 1-773 0018 
8 160 ‘02011 408°9 1,260 280 880 | 196 26 1:2 2-145 ‘0016 
G.P.O. | ‘01966 400 | 1,250 | 875 197 26 1-2 21962 ‘0016 
9 | ‘144 ‘01629 331°2 | 1,030 286 730 | 20 26 1-2 2-648 ‘0015 
G.P.O. | 137 | 01474 300 | 950 | 288 665 25 11 2-9283 0014 
10 128 «01287 261°7 | 330 | 290 580 | 203 25 3352 ‘0013 
11 | ‘116 =| 01087 215 695 294 485 | 2006 25 | 4081 | 0012 
G.P.O. 1119 | 00983 | 200 650 455 | 206 | 25 Vl 43925 | 0012 
12 | ‘00849 172°75 560 390 | 207 25 5081 001 
G.P.O. | 0969 | 007397 150 | 490 | 297 340 | 208 | 24 1 5856 | 001 
| | | 
13 | 092 00665 13518 440 | 29°8 310 | 208 | 24 | 1 6487 -0009 
14 ‘080 00503 102°22 335 29°9 235 209 | 1 8°575 ‘0008 
G.P.O. | ‘0791 00491 100 330 30 230 | 21 2°4 1 8°785 ‘0008 
15 072 ‘00407. 82'8 270 | 30 199 | 21 23 1 10°599 ‘0007 
G.P.O. ‘0662 00344 70 230 30 160 | 21 23 1 12°5499 “0007 
| 
| 
16 | -064 00322 | 6541 | 220 | 30% 150 | 21 2°2 1 13397 | 0007 
17 | 056 00246 50°09 168 | 115 | 21 17°584 | +0006 
18 | 00181 368 | 194 | 85 | 21 23°831 0005 
19 | 00126 25°55 86 305 34-234 | 
20 036 00102 20°7 70 305 | 48 21 42-289 | 0004 


before fracture or under a specified load (this being under- 
stood to be under ordinary conditions and the length of test 
piece being given), we fall back on the breaking stress as 
alfording the most convenient and reliable basis on which to 
frame a specification for general use. 


In preference to a test for elongation, the writer would — 


place a most excellent condition contained in the Post Office 
specification for overhead line wires, viz., “That all wire 
shall stand wrapping in six turns round its own diameter, 
unwrapping and wrapping again in the same direction with- 
out fracture.” This, if coupled with the requirement of a 
sufficient tensile strength, ensures wire of the best possible 
(uality for all overhead purposes, which also will be found 
to have the other properties described. 

_ It remains now to define what the tensile strength of each 
size of wire should be, and for the reasons already stated, we 
can only employ empirical figures deduced from actual 
experience of manufacture. An attempt has been made in 
fig. 3 to show graphically the variation in the strength 
through the whole range of sizes employed, the ordinates 
here representing sectional area and the abscissee the corres- 
ponding strength per unit of area; the full line is plotted 
from the average values obtained from a large number of 
tests of wires of the best electrolytic copper. 

It will be noticed that through the thicker gauges the 
strength varies in a simple proportion, while as the thinner 
Sizes are reached the increase in strength is more rapid. 

_ The dotted line shows the minimum strengths suggested 
for a working specification. This follows the experimental 
line with a margin of about 4 ton per square inch from ‘2 to 
‘1 sq. in. area, and from that point gradually approaches it 
except for a divergence to embrace the G.P.O. specification ; 
the latter, though not quite in proportion to the natural 


» Strengths, having worked so well in practice and being so 


well known, that it would be unnecessary, as well as almost 
an impertinence, to suggest any alteration in it. 

In conclusion, a table is appended giving for all gauges 
properties which it is considered that engineers may reason- 
ably insist upon as a minimum governing their supplies, and 
it is suggested that of these the figures for tensile stress 
alone be taken for testing purposes, coupled with the Post 
Office wrapping test described above, and, if desired, with the 
approximate elongations specified. The figures are given for 
the standard diameter for each gauge, while in the last 
column are given the maximum variations in diameter above 
or below the standard that may reasonably be claimed by, 
and are usually allowed to, manufacturers. To correct the 
specification for any actual sample of wire falling within the 
limits of the variation allowed, is, of course, a simple matter 
of calculation. The sizes for which no number in the s.w.c. 
are given are those adopted by the G.P.O. for line wires, and 
the main figures for them are taken from the G.P.O. specifi- 
cation. The numbers marked A are Browne & Sharpe or 
American gauge, which is used in this country to some extent 
in connection with trolley wire. 


Callender’s Hospital Fund.—We have before us a 
copy of the fourth annual report and accounts of the Hospital and 
Distress Fund, which is a very worthy and most successful feature 
of the Belvedere (Kent) works of Callender’s Cable and Con- 
struction Co., Ltd. The total funds subscribed (including £50 
from the company and various personal donations from the directors) 
amounted to £274, £204 representing members’ subscriptions of 1d. 
a week, The year was one of exceptional distress among the 
members caused chiefly by lack of employment, and 90 urgent cases 
were helped at a cost of £154 11s., compared with only £57 10s. 
expended in the same direction in the preceding year. The grants 
made to hospitals and convalescent homes represented £208 odd, 
as against £234 inthe preceding year. ~ 
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CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


Shift Engineers. 

In your correspondence re shift engineers there is a class 
of young gentlemen that has not—very naturally—been con- 
sidered, but whose case might, I think, bear being put 
forward. I refer to the many to whom a premiumed 
apprenticeship is impossible, equally also their being kept 
away from home while serving in works at a low wage for 
some years ; the towns they happen to live in being small 
and minus works. 

Take the actual case of a youth who had to forego his 
intended apprenticeship, he, although starting late, spent 
two years in electric installation work because he could not 
obtain another berth sooner; then had one year in small 
workshops, gaining, however, be it noted, a thoroughly 
sound mechanical experience through the variety of work he 
did (equal, perhaps, to two or three years’ repetition work in 
large works). There were no evening classes handy, so he 
studied alone, to good advantage. During all this time he 
tried hard to get a berth ina lighting station as anything at 15s. 

r week, but to no purpose. At last a friend obtained for 

im an interview with an engineer, he was taken on trial, 
proved easily equal to the work, and was given a sub-station 
attendant’s birth, which he has held for over six months, 
and now wants to be moving forward. ; 

This is the main point. What chance has he of obtaining 
a berth at a central station (say at 25s. per week—just 
enough to keep himself on, which is now imperative) to 
qualify for a shift engineer ? 

He answers dozens of advertisements, but his experience 
—on paper—does not look flowery enough in comparison, 
and the engineer picking out the best paper experience very 
likely gets hold of a young “ My Lord Pupil,” who has 
sauntered through between lathes and dynamos, and glared 
at instruments on switchboards for a certain number of 


_ years without any interest whatever (mind you, my ideas 


are not necessarily cramped on this point; it is simply a 
possible case). If each chief, when choosing a few 
applicants for interviews (say for the post of assistant shift 
engineer) would give one “ Nondescript,” such as is here 
described, a chance to see him, is it not possible that he 
might find one who would be of as much, perhaps more, 
value to him after, say, two, or perhaps three, weeks when 
he had gripped hold of and settled into the work, than the 
aforementioned uninterested one. 

Taking even an undistorted view of the case, it seems a 
little hard that eager, quick and capable young men who 
have their way to make in the profession (in contradis- 
tinction to many to whom a money-earning capacity is not 
of such vital importance) should have to wear themselves 
with anxiety and lose years of the most valuable time of 
their lives in vainly endeavouring to burst through this 
barrier that is keeping them from their ambitions. There 
are not a few of such, and I feel sure that a good many 
engineers, if they only thought a little what an assistant 
shift engineer’s berth would mean to one of these nonde- 
script applicants, would stretch out a helping hand and give 
a man who really needs it a chance. - 

I am aware that this may have a wrong construction put 
upon it, but space does not permit of its being enlarged 
upon, and, maybe, tempered by more justifiable reasons ; 
but I only hope and trust that some may interpret its true 
meaning and bearing, and that it may benefit even only one 


capable aspirant. 
One Who Storms. 
London, January 18th, 1907. 


’ Twas very much struck, “not hard,” by the remark of 
Mr. Milnes when he says that positions are not obtained by 
papel influence to-day ; he admits thereby that such has 

n done, yes, and it is done to-day, and I have read in 
your paper articles complaining of the same. I should not 


like to trouble Mr. Milnes with the names of, say, a dozen 
stations where this influence is absent, but half the number 
would suffice. I can tell him of a certain station where 75 
per cent. of the people in it have obtained their positions 
through personal influence. Huge charity organisations are 
Corporation works, let Mr. Milnes prove otherwise. Under 
these conditions, where is the chance for the learned, well- 
trained and experienced man? Under such conditions men 
must either exploit or be exploited, with the result that the 
profession degenerates, and it becomes a mere waste of money 
and time studying to become a shift engineer. ee 


Side-Street Lighting. 


I have read with interest the article on ‘“ Side-Street 
Lighting” by Mr. A. C. Hanson. I am surprised he has 


’ not meutioned the “ Osram” lamps for side-street lighting, 


as I have found one of these 32-c.p. 110-volt lamps equal 
to the ordinary Welsbach incandescent mantle used for 
street lighting, and in several districts here I have sub- 
stituted these for what formerly was lighted by gas, with 
considerable satisfaction. 

The economy of the “ Osram” lamp is undoubted, and 
it is quite possible with these lamps to compete with gas 
lighting. 

In part of his article he mentions that before side-street 
lighting has been undertaken, mains have already been laid 
in the streets, and in such cases “the extra expense of the 
separate main might turn the scale in favour of incandescent 


I have not found this the case where a cheap and satis- 
factory form of time-switch can be used. 

It is less trouble to the undertaking, without looking to 
the advertisement added, to make the connection to the 
original low tension distributor, thus avoiding the expense of 
a separate main, but returning all the same advantages. 

The time-switch that is now used here, and which has 
proved satisfactory, is the one made by the Improved 
Electric Supplies, Ltd., and after trying nearly every other 
make I have come to the conclusion that it is essential, if 
reliability is desired, to use nothing but the first quality 
workmanship English-made clock by a firm of repute. It 
is true it adds slightly to the expense of the time-switch, but 
its action can then be relied upon. 

I would like to caution any engineers who think that 
lead-covered rubber wire, from the distributor joint-box up 
to the post, would be satisfactory. This has been tried in 
many cases, and has generally failed after a few years’ use, 
with the result that I have had to replace this lead-covered 
wire with the ordinary concentric lead twin armoured cable, 
and then I have had no trouble whatever. 


Horace Boot, 
Consulting Engineer and General Manager. 


Tunbridge Wells Corporation 
Electricity Works, . 
January 21st, 1907. 


Metallic Filament Lamps. 


Owing to the large number of speakers and short time for 
discussion, at the recent meetings of the Institution of 
Electrical Engineers, on the above paper, I had not the oppor- 
tunity of giving my experiences as a contractor and large 
retailer of electric lamps. I venture to think, however, that 
they might prove sufficiently interesting to some of your 
readers to warrant your giving them some _ publicity, 
through the medium of your admirable Review. 

I installed at a double-fronted shop, in one window, 
24 16-c.P., carbon filament lamps, and in the other window, 
8 50-c.P. Osram lamps (metal filaments). The supply was 
100 volts 60 periods. ; 

The Osram have now been in use about 500 hours, during 
which time they have consumed about 250 units, which at 
the price charged, 5d., amounts to £5 4s. 2d- Two lamps 
gave out in the first 150 hours, therefore, allowing for 10 
lamps at 5s. each—£2 10s, we have a total cost of 
£7 14s. 2d. for energy and lamps. 
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The 24 Royal Ediswan lamps consumed 750 units, thus 
showing a cost, for current alone, of £15 12s. 6d. If 1 
allow 24s. for the cost of these lamps, the total cost for these 
and the energy is £16 16s. 6d. (as against £7 14s. 2d., in 
the case of the Osram) showing an actual saving of no less 
than £9 2s, 4d. 

Had the cost of the supply been 4d., 3d., or 1d. per unit, 
there would have been effected a saving of £7 0s. 8d., 
£4 19s. or 15s. 8d. respectively. 

The Osram also had the advantage as regards quality of 
light. In the matter of candle-power, the Osram gave 400 
as against the 384 of the Royal Ediswan. The latter, also, 
have all but ended their economical life. One of the Osrams 
requires renewing because it has blackened, but the rest 
appear as good as new. 

I have found these new Osram lamps satisfactory, and 
consider the small 2 and 4-volt ones excellent. 

The Tantalum lamps I have found also very good, when 
burnt on a direct current. 

I believe we shall even yet see great improvements in 
incandescent electric lamps, and will give any new type a 
fair trial and accord the makers every encouragement. 

R. N. Cunningham. 


London, W., January 21st, 1907. 


It does not seem to have occurred to your correspondent 
signing himself “‘’"Appy ’Ampstead,” that one reason why I 
put in six tantalum lamps into my house, which is on the 
Hampstead supply of alternating current, was precisely 
because I knew it was said that these lamps did not run well 
on alternating currents. I wanted, naturally, to find out 
whether the statement was true ; and if true, why. Having 


tried, I know. 
Silvanus P, Thompson. 


London, E.C., January 22nd, 1907: 


As there was.not any opportunity to reply to several 
points raised by various members at the recent discussion at 
the Institution on Mr. Swinburne’s paper on “ Metallic 
Filament Lamps,” I should be grateful if you would allow 
me this opportunity of commenting on the points raised. 

I note that nearly every one who spoke discouragingly of 
the tantalum lamps has used them on alternating current in 
distinct opposition to the makers’ recommendation. It is, 
therefore, scarcely surprising that the results they obtained 
were not encouraging. ‘ As one having had an experience 
extending over two years with the tantalum lamp, I beg to 
state that there is no doubt that the makers’ claims are more 
than justified if the lamps are used under fair conditions. 
The “ pairing ” of the lamps is a matter of great importance, 
and when this is given proper attention and the lamps are 
installed of a voltage sufficiently high to cover the fluctua- 
tions of the supply (a fairly large order in some circum- 
stances, Mr. Editor), the average useful life of the lamps on 
direct-current circuits comes out well above 750 hours with 
a reduction of not more than 25 per cent. to 30 per cent. in 
candle-power at the end of 1,000 hours. 

With regard to the glare from high efficiency filaments 
mentioned by some gentlemen, this is a question of illum- 
ination by no means insurmountable if advantage is taken 
of holophane diffusing globes and reflectors (for which 
tantalum lamps are particularly suited owing to the locus 


of illumination being small and consequently focusable) now 


available, without appreciable reduction in efficiency. 

I was interested to hear from the carbon filament lamp 
makers that there was nothing to prevent their placing a 
lamp (carbon filament) on the market of practically the 
—, life and efficiency as tantalum. ‘“* Why don’t they 
0 it?” 

There appeared to be an incubus of doubt as to the 
tantalum lamp being- a commercial article. I find, on 
inquiring at the makers, that they are selling about 60,000 
per month in this country, and could probably double this 
if they could obtain the lamps quicker. © 


London, 8.W., January 21s, 1907. 


Sparks, 


Jerry Wiring. 

_ I have recently had brought to my notice the installation 
of a lighting, bell and telephone system in a large building 
which, after some few months’ working, developed a series 
of little troubles, such as failure of circuits, both lighting 
and telephone, and the continual running down of the bell 
and telephone batteries. On investigation, it was found 
that the screwed steel conduit which was used throughout 
the building had, in many places under the floors, been eaten 
away and the wires damaged, whether by electrolytic or 
chemical action the opinions of the several experts called in 
do not agree. 

While looking into the matter myself, I found that the 
bell and telephone wires had been pulled into many of the 
conduit runs, and through the same joint-boxes as the 
lighting wires. This, to my mind, is an exceedingly bad 
and dangerous practice, and I should very much like to 
know your own, and any of your interested readers’ opinions 
on this matter, and as to what is the likely cause of the 
trouble with the conduit. 

The conduit was laid on the coke breeze floors throughont 
the building, and afterwards covered with a patent composition 
flooring. The supply to the building is taken from a com- 
pany’s mains, and is a continuous current 200-volt one. 


Interested. 
[Certainly it is highly improper to pull bell wires into 
conduits used for electric light wires. As for the corrosion of 
the conduit, it is impossible to form an opinion without 
inspecting the work.—Eps. E.R. ] 


I think it is high time that a little more attention was 
paid to the wiring of private and business houses supplied 
from public mains. I had occasion quite recently to test an 
installation of a private residence supplied from a public 
supply, and there found a pair of leads 7/22 supplying no 
fewer than 26 16-c.P. lamps, and under floors and such places 
that are concealed from the casual eye, wires were run quite 
without protection, and were simply cleated to the joist ; 
and in some cases the cables were not braided. Now who is 
to blame for this? Is it the contractor, or is the engineer 
responsible ? 

While on a visit in the neighbourhood of Erith, Kent, I 
was attracted by the lighting of a business house in that 
neighbourhood, and there I found a fair specimen of what 
may be termed a scamped job ; for quite exposed to public 
view were cables twisted round existing gas barrel, and 
pinched behind same without casing or tubing to protect 
them, and drawn from the casing to their respective lights, 
also without mechanical protection, and exposéd to public 


view. 
S. Fraser. 
London, 8.E., January 21st, 1907. 


The Penetrating Properties of the Arc Light. 


Mr. Bastian, in his reply to Mr. Dow’s article on this 
subject, gave, as the reason of the sun’s redness in a fog, an 
excess of red rays in that illuminant. He now refuses to 
see how ridiculous that theory is, so I will state the case as 
clearly as possible. - 

(a) The sunlight is white before it reaches the fog, as 
can be observed by anyone in clear air outside. 

(b) Fog absorbs red light more than blue (according to 
Mr. Bastian). 

(c) The white light after passing through Mr. Bastian’s 
red-absorbing fog appears red to an observer in the fog. 

I called this result ‘ startling,” but Mr. Bastian is unable 
to see it, and so, of course, is unable to see that an excess of 
red light in the illuminant does not explain it. As regards 
the tiny particles in the atmosphere and modern microscopes, 
I would remind Mr. Bastian that a depth of a mile at 
least is in general required before any blue colour can be 
noticed, and I would rather engage to find the proverbial 
needle in the haystack than try to capture particles compar- 
able in size to the wave-length of violet light with a modern 
high-power microscope. Mr. Dow was wise in refusing te 
discuss the subject further with Mr. Bastian, and I now see 
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that no advantage can accrue to your readers from this 
correspondence being carried to any greater length, especially 
as I am not so fortunate as to be interested in the develop- 
ment of a lamp rich in red rays. 

Sol. 


York, January 21st, 1907. 


Technical Literature. 


I do not often trouble you with a letter, and this shall 
not be a long one. I have just read “ W. M. M.’s” article 
in your current number, and feel I must write to say ditto, 
ditto, ditto, and as many times more ditto as you will print. 
The article ought to be printed in letters of gold and dis- 
tributed all over the civilised world. The amount of 
utterly useless matter printed, is nothing short of criminal ; 
the effect is to render it impossible for a busy man to read 


anything. 
Cc. H. W. 


London, January 21st, 1907. 


Tramway Lifeguards. 


Referring to Mr. P. J. Pringle’s letter on the above 
subject, although I have not previously heard of an accident 
similar to the one quoted, I appreciate the possibility of such 
a thing happening. 

I notice Mr. Pringle suggests the fitting of a third or 
even fourth additional strip on the hanging gate. I have 
for some time had three strips of wood fixed on these gates, 
but have had considerable trouble from wind resistance. In 
windy weather the gates have been constantly operated by 
the wind, and the guards dropped. I think in place of 
wooden strips on these gates, an iron framework covered 
with substantial wire netting is the correct solution of the 
difficulty. 

A. R. Dayson, 


General Manager. 
Corporation Tramways, Sunderland, 
January 19th, 1907. 


Searchlights in the Navy. 


Referring to your correspondent’s inquiry in your issue of 
11th inst., re first searchlight in H.M. Navy—the first 
searchlight was placed on board H.M.S, Comet (torpedo boat) 


at Portsmouth, March, 1874. 
W. H. F. 


Wireless Telegraphy and the Admiralty Contract. 


It is difficult to believe that ‘ Your Correspondent ” is as 
ignorant and foolish as apparently he would have us think, 
and, in view of his declaration that the Admiralty confirms 
his statement, one inclines to accept the other alternative 
commonly presented for consideration in cases such as this. 
I will, however, for the moment, give him the benefit of the 
doubt, although I fear that, by refusing to admit the 
proof of his mis-statements, he will show that I have been 
too charitable. 

As “Your Correspondent” gracefully observes, the 
officials of the Admiralty are not fools, and the public are not 
fools ; but it seems clear that his intelligence must be rated 
greatly below that of the general public. It is foolish to 
contradict a statement made by one party to an agreement 
which cannot be, and is not, denied by the other ; it is 
particularly foolish under the circumstances in question. 

The Parliamentary Return to which “ Your Corres- 
pondent” refers purports to be, and, to the best of my 
knowledge, is, the agreement between the Admiralty and 
Marconi’s Wireless Telegraph Co., Ltd., dated July 24th, 
1903. “ Your Correspondent” stated that the Admiralty 
“ig not compelled to purchase any more apparatus 
from that company except jiggers and trays of Leyden 


jars.” This statement I denied. The obligations of 


the Admiralty towards our company need not necessarily 


have been defined by this ment, nor did the 
Parliamentary Return ‘state them to be defined by it. 


The Admiralty might have made with our company 
half-a-dozen contracts since the contract of July, 1903, but 
if that contract be assumed to govern the situation, it in 
itself suggests to a person of average intelligence that the 
schedule originally agreed to may have been extended. 
Provision for its extension is clearly made in Clause 5, sub- 
section c, which “ Your Correspondent” ought to have 
realised even before he made his alleged reference to the 
Admiralty. That clause provides for the Admiralty pur- 
chasing exclusively from the Marconi Co. the articles men- 
tioned in the schedule or any other articles which might 
aflerwards be agreed to be treated as included in the 
schedule. Other apparatus has been agreed to be treated 
as included in the schedule, and the Admiralty is under 
contractual obligation to purchase only from the Marconi 
Co. apparatus other than the articles quoted by “ Your 
Correspondent,” and has bought some thousands of pounds’ 
worth of this other apparatus from the company, which it is, 
and was at the time it made the purchases, under con- 
tractual obligation to purchase from no one else. 

When “ Your Correspondent” made his original state- 
ment he wrote with reprehensible inaccuracy. When, after 
my denial of it, he repeated it, his action deserved con- 
demnation in severer terms. In writing that his assertion 
had been “ confirmed by inquiry of a person in authority in 
the Admiralty,” he laid himself open to serious con- 
sequences. 

Your readers must not be misled by his suggestion that 
the attention of the Lords of the Admiralty should be drawn 
to my statement, for I say unhesitatingly; over my own 
signature, that if the attention of the Lords of the Admiralty 
is drawn to my statement they will find that it is correct. 

I would, however, say to “ Your Correspondent ” that it is 
perhaps undesirable for a Civil servant, who is breaking one 
of the rules of the service, to press for inquiries of this 
character. 

I now await “ Your Correspondent’s” retractation and 
apologies ; but I fear, having regard to his attitude towards 
other mis-statements of his which I have exposed and dis- 
proved, I am likely to wait a long time for the amende 
honorable. 

It is under circumstances such as these that the 
advantage of anonymity is seen—an advantage from which, 
however, no self-respecting person cares to benefit. ‘“ Your 
Correspondent” reminds me of the man in Punch, who, 
when chased under the bed by his wife with a poker, 
declares, “ You cannot break my manly spirit ; I won’t 
come out.” 

Marconi’s Wireless Telegraph Co., Ltd. 
H. Curnprert Hatt, 
Managing Director. 


London, E.C., January 22nd, 1907. 


Appointment of Electrical Engineer. 


I thought, perhaps, you might be interested in the 
enclosed form, for the appointment of “chief electrical 
engineer ” at Tonbridge, at the princely salary of £150 per 
annum. If you read the form through, you will see that 
they want a Lord Kelvin, together with the ghost of Prof. 
Kennedy thrown in. 

I draw your attention to this matter, as I think it is most 
discouraging when applying for a post of such responsibility 
to get a paper like this. 

Another Chief. 


Extracts from the form :— 


Candidates must not be less than 25 or more than 40 years of age, 
must have had a thorough training as mechanical and electrical 
engineers in some recognised works, and have had experience with 
the low-pressure three-wire direct-current system, high-specd 
engines, accumulators and triple-concentric cables. They must also 
be competent to design and supervise extensions of plant and 
mains, and to draft the necessary specifications, plans and 
estimates. 

The engineer appointed must agree to devote the whole of his 
time to the service of the Council; but will have the privilege of 
having one pupil at a time, 

The gentleman appointed will have control under the direction 
of the Electric Lighting Committee of the electricity supply under- 
taking, and the administrative departments connected therewith, 
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LONDON COUNTY COUNCIL ELECTRIC 
POWER SUPPLY BILL (1907). 


A ENTERPRISE CRITICISM. 


Tue following is extracted from a communication received from 
Mr. H. W. Littler, chairman of the Electric Light and Tramways 
Committee, West Ham :— 

Briefly, the Bill seeks powers to acquire compulsorily the existing 
electricity supply concerns of companies and local authorities in 
the County of London, and to acquire what the promoters think 
necessary of those undertakings outside the County, and to compete 
directly with them for their existing and future business. 

I think it inevitable that if general electricity supply powers are 
given to the L.C.C., the adjoining boroughs and municipalities, 
including West Ham, will be taken into London (in fact, it is 
already proposed by an influential section of the County Council). 
If they are not, there would exist the anomaly of a municipal 
trading concern competing with other municipalities engaged in 
the same business, and endeavouring to depreciate their property, 
in which they have put their money; but these undertakings, 
including West Ham, would have no voice or representation in 
the management of the competing concern. West Ham would 
appear to be in a worse position than would have been the case 
had the Administrative County of London Co.’s Electric Power 
Bill passed through Parliament, because in that case, competition 
at unprofitable rates might have been to a certain extent limited 
by the demands of their shareholders for dividends; whereas, 
in the case of the L.C.C., there would exist competition with no 
limit to unprofitable rates, which would result in the freezing out 
of the existing electricity suppliers, because apparently (vide tram- 
ways and steamboats), the County Council has no regard to 
balance-sheets or financial results. Immediately the existing sup- 
pliers were frozen out, and their undertakings taken over at scrap 
value, the charge could be increased to a maximum, no competitor 
being in the field. 

It would be nothing less than disastrous to the manifacturers of 
West Ham if the district were taken into London, Because 
immediately this happens, the very stringent and, in my opinion, 
absurd by-laws as regards buildings, smoke nuisances, &c., would 
come into effect. 

What is the sense of all this specious talk about improving 
London as a manufacturing centre, when the authority, instead of 
doing all that is possible to encourage manufacturers to remain 
where they are, appears to rack its brains to create conditions 
which drive them out? 

Take, for instance, a chemical factory, of which there are scores 
in West Ham ; how can they afford to erect substantial buildings to 
house plant for a particular process, which, by a freak or a dis- 
covery in the trade, may be of scrap value to-morrow ? 

It is not the rates which drive manufacturers out of London. It 
is the creation of conditions, which render impossible the profitable 
operation of factories liable to severe competition from the 
foreigner and the manufacturer who happens to be in an enlight- 
ened provincial town, where the authority regards him and his 
employés as most desirable acquisitions to the community. 

By the construction of one huge electricity generating concern 
for London, the power users of West Ham are not going to get 
electric power any cheaper than they can get it from their own 
undertaking. 

Why not? Because, in the first place, the scheme of the County 
Council provides for the purchase of about £14,000,000 worth of 
plant and buildings owned by the existing suppliers, which will, 
when bought, fall to the level of scrap value, thereby enormously 
inflating the capital expenditure. 

The Administrative Co. were going to build their power 
station at a cost of about £10 per horse-power of plant installed, 
and then it was very problematical if they could, with the enormous 
cost of distribution, profitably sell at the conswmers’ terminals at a 
price below that at which, for example, the West Ham Corporation 
is selling to-day. 

The capital per horse-power in the L.C.C. scheme will amount to 
nearer £100; and it is a moral certainty that with this initial 
burden remunerative low prices cannot be offered, apart altogether 
from the fact that the buildings and smoke stacks in the scheme of 
the Administrative County Co. were to be of steel construction, 
whereas the L.C.C. could hardly have the hardihood to contravene 
its own by-laws. 

Can the ponderous organisation, administration and red tapeism 
of the L.C.C. lend themselves to the development of such a highly 
speculative business as electric power supply? Imagine a gold- 
laced official interviewing a bone and fat boiler, and informing him 
that as his requirements will entail an extension of 10 yds. of cable, 
the permission of the County Council, on Form 141B, must be 
obtained before any further steps can be taken; or, imagine him 
offering an unbelieving manufacturer to equip his factory with 
motors on trial for six months, with the option of throwing the 
whole lot out if unsatisfactory in practice; but this kind of thing 
must of necessity be done if power business is to be obtained. 

Apart from all this it has not, by a very long way, been proved 
that an immense electricity supply concern, operating over a huge 
area, can sell at the consumers’ terminals more cheaply than one 
of moderate size, serving a compact area. Admitted that it can 
generate rather more cheaply, this advantage is more than 
neutralised by the greatly-increased expense of distribution over 
the large area that must be tapped to keep the: large generating 
station going. 


I do not refer to the provincial power companies and large cor- 
porations supplying electricity to outlying hamlets and small 
towns; this is a totally different business, because these small places 
could not expect business of more than a few hundred thousand 
units per annum if they built their own power station, and the 
charge to their consumers would be prohibitive on account of the 
cost of operating on sucha small scale. That question does not arise, 
as regards London power supply, because here we have proposals 
to supply in bulk to, and to take over, companies’ and local autho- 
rities’ concerns, many of whom individually have ‘a business equal 
to that of the provincial power companies themselves. 

The Administrative Co., whom the L.C.C. first opposed and 
has now imitated, relied largely on their experience with the 
Newcastle-on-Tyne Electric Power Supply Co., so let us look 
carefully into this. 

The company is about the largest electricity supply concern in 
this country, but it only makes 5 per cent. gross profit upon its 
total capital, and allows the insignificant amount of 1 per cent. for 
depreciation. This, to commence with, is not very bright, especi- 
ally if one considers that the West Ham undertaking cannot declare 
a net surplus until it has paid 74 per cent. on its total capital in 
the form of interest and sinking fund payments. 

Newcastle’s total cost of operation is ‘57d. per unit sold—a little 
over 4d. If size and huge range of operations are necessary to 
success, why can a small company (Prescot), with less than one- 
tenth the business of the Newcastle concern, make a unit for under 
3d. Or why can Salford, one of the much-abused Corporations, 
with a business one-third that of Newcastle, make a unit at the 
same price as the latter? Or a little Corporation (Partick), one- 
eighteenth the size of Newcastle, make a unit for ‘65d. ? 

On the other hand, it costs Manchester, with an output of 40 
million units, more than #?d. to make a unit. I say it has 
not been proved that a huge supply undertaking can sell a unit 
at the consumers’ terminals cheaper than a smaller one with a com- 
pact area. 

Are manufacturers crying out for cheap power? No, they are not. 
This question of cheap power is a popular fetish brought into being 
by the exceedingly vague, but attractive offers, of the Admini- 
strative Co.’s canvassers two years ago, offering to power users 
electricity at d. per unit, and so forth. These prices they would 
never get, but at the same time the promise brought a goodly 
number of well-wishers into the witness cha‘r, and produced strings 
of petitions in favour of the Bill. From the promoters’ own pro- 
posed tariff of charges, if properly worked out, it was obvious that 
power would not be obtained much cheaper, if at all, than from 
several London supply concerns, and certainly not as low as the 
maximum charge of 1d. per unit, whichis now getting common in 
London, and has been charged in West Ham for some time past. 

But the fetish remains in the imaginative brains of the staff of 
the halfpenny Press, and others who should know better, and they 

periodically emit a popular scream. As a matter of fact, cheap 
power is about the last thing manufacturers are thinking about. 

If the manufacturers were crying out for cheap power they 
would, as business men, come to the existing supply concern and 
find out what it could offer them. Then, if too high, they could 
shout. But do we hear them shout ?—No! 


SoLvrion. 


The London power problem is to be solved not by the creation of 
a huge generating station, but by Parliamentary facilities for inter- 
change and inter-connection between the existing stations, thus 
setting free an enormous amount of spare and reserve plant, repre- 
senting at present useless capital expenditure, and enabling the 
best situated stations totake care of the bulk of the load, and the 
less efficient ones to take the peaks. This would result in all-round 
economy and reduction of charges. Then when the present plant 
is worn out and written off, new power stations can be erected by 
combination of the existing suppliers of electricity outside the 
district. 

If the business had not been started, it might possibly have been 
right to commence with a large electricity supply concern for 
London ; butit is too late, and cannot be done now without enormous 
loss to the ratepayers and shareholders who own the present con- 
cerns, while it is practically impossible that any real advantage can 
come of it to consumers. 

The capability of the London County Council to manage such an 
undertaking as that proposed, comes into question in the light of 
the cross-examination of its experts during the hearing of the 
proposals contained in the Bill of last year, for the electricity 
supply of London. 

Among other absurdities proposed was the employment of 
steam colliers to take coal to the projected generating station at 
Battersea. By using such large craft they would reduce freight, 
and they relied on this advantage to reduce the cost of coal per 
unit generated. It was pointed out to them by counsel for the 
opposition that such craft would have the decks level with the 
parapets of the London bridges, while the keels would be stuck fast 
in the mud. 

Another point was that they proposed to generate and send through 
their cables a current at a pressure of 6,000 volts ; this, remember, 
for the supply of all London and the outskirts. It was pointed out 
to them that they would have to purchase a copper mine to do it. 
About 20,000 volts would be nearer the mark, as was kindly 
pointed out to them by opposing counsel. 

An elaborate table was prepared and put in showing how largely 
West Ham would gain by taking power from the L.C.C. instead of 
continuing to generate for themselves. This was conclusively 
proved by our engineer to be a miscalculation, to put it mildly. 
Counsel stated that. West Ham, by taking power from the L.C.C., 
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would {be the loser to the tune of many thousands of poundsa 
year.® This correction was accepted without any protest by the 
promoters. 

These are only three examples of many, but they are bad enough 
to show how carelessly the scheme had been brought out. That 
Bill, and the present one, too, as far as one can see, show no 
originality whatever—merely wholesale appropriation of the ideas 
of the Administrative Co. and other similar schemes for London 
power. 

Does it not strike one that there would be an enormous risk 
in investing millions of the ratepayers’ funds in such a highly 
speculative and uncertain business, in which there is no experience 
to go by, and can anyone have any confidence whatever in the 
capability of the L.C.C. to design and carry out such a business, in 
the light of what happened in the Committee Room last year? 

We have no mind to see our undertaking swallowed up by the 
rapacious dragon of self-aggrandisement—the L.C.C. ; and the case 
of other districts, both metropolitan boroughs and outside authori- 
ties, is similar to ours, 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


G.E.C. Radiators. 


In a new radiator booklet which has just been issued by the 
GENERAL ELEctTRIcCo., Lrp., of Queen Victoria Street, E.C.,anumber 
of new ornamental designs figure. These are on the glow lamp 


1.—G.E. Co’s “Louis” Raprator, 


principle (“ Archer” system), and are excellent art metal designs, 
each having an appropriate title, such as Czarina, Thistle, Shield, 
Shamrock, &. In fig. 1 the No. H 326 “ Louis ” design for drawing 


Fic. 2.—G.E. Co.’s “ Ducusss” RapiaTor. 


and dining-rooms, bedroom use, &c., is illustrated. This is made 
in both 3 and 4-lamp sizes, and has two regulating switches ; -it is 
especially designed for use in places where an ornamental pattern 


is required. Another new and serviceable design is the ‘‘ Duchess,” 
with four lamps and two switches, as shown in fig. 2. 

In the same pamphlet there are illustrations of “ Pillar” type 
radiators for hall and shop service, also non-luminous patterns for 
small offices, warehouses, ships, and tram and railway cars. An 
improved pattern bed warmer with flexible cord and plug appears 
in fig. 3. 

We understand that the company has revised the whole of the 
list prices, so that they are now inclusive of any trade advances 
made in the past, but as compared to the previous edition it is 


Fig. §.—Eectric Bep WaRMBR, BY THE G.E. Co. 


stated that in practically every case considerable reductions in 
prices have been effected. Every reduction in the price of such 
apparatus is sure to help in the work of popularising electricity for 
heating purposes. 


Modern Railway Station Lighting. 


Now that many of the electrification schemes in connection with 
various railways in and around London have been brought to a 
successful issue, it may be interesting to briefly refer to the most 
recent practice in station lighting. We understand that all the 
latest tube railways, such as the Metropolitan District Railway, 
Baker Street and Waterloo, Great Northern, Piccadilly and Brompton, 
Charing Cross and Hampstead, together with the London and South 
Western Railway, and other railways, have adopted semi-enclosed 
arc lamps of the Maxim patent type (fig. 4). These lamps are run five 
in series upon circuits varying from 500 to 600 volte, and by judi- 
cious arrangement, an agreeable light without shadows is obtained 
throughout the whole of the area lighted, which, it is contended, 
would be quite impossible with fewer lamps of a larger candle- 
power placed at longer intervals. 

Each lamp is entirely self-contained and interchangeable, and in 
the type used the Max Exxctricat Co., Lrp., place a substitu- 
tional resistance sufficient to absorb the extra voltage, should one 
or more of the lamps fail from any reason. This resistance is sup- 
ported on specially designed porcelain blocks placed in the hood or 


Fic. Maxm Semi-Encrosep Aro Lamp. 


upper part of the lamp, and it is stated to be almost impossible for 
the resistance coil to droop or sag in any way, There are two 
separate chambers in the lamp; the upper one, which is ventilated 
but weather-proof, contains the nece line and substitutional 
resistances, while the lower is dust-proof, and contains the solenoids 
and lamp mechanism, including the automatic cut-out. 

The current consumption is 5 amperes, while the carbon life is 
about 80 hours per trim. The method of trimming and fixing the 
globe is very simple and can be speedily carried out, an important 
= when dealing with a large number of lamps continuously 

urning. 


Another very important feature in comparing > type arc 
lamps as against lamps of the type described, is that whereas in the 
case of the open type, both carbons are consumed and need refixing 
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approximately every eight hours, in the semi-enclosed type one 
carbon only is needed every 80 hours, thus saving a large amount 
both in labour expended and material used. 

The lamp is of substantial manufacture throughout; the outer 
case, which is of steel covered with a hard vitreous enamel, is very 
durable as well as being neat and attractive in appearance. 


LEGAL. 


Daviss v. RockHovusE Horer Co., Lrp. 


Tuts case came before Mr. Justice Neville on Thursday last week, 
and was an action for an injunction to restrain the defendant com- 
pany from causing or permitting any offensive smoke, fumes or 
vapour to proceed from the chimney of their electric generating 
station, and from causing a noise or otherwise working the said 
station in such a manner as to be a nuisance or injury to the 
plaintiff. Defendants carried on business as hotel proprietors at 
Llandrindod Wells, Radnorshire, and their generating station 
supplied the hotel with electric light, the station being on the south 
side of the hotel, and having a chimney about 18 ft. high. There was 
a row of seven dwelling houses in West End Avenue, and owing to 
a slope in the ground the top of the chimney was on a level with 
the ground floor windows of these houses. Plaintiff was the 
tenant of one of the houses, and carried on the business of a lodging- 
house keeper. 

Plaintiff's case was that the smoke from the chimney was a great 
nuisance to him when the wind was blowing from the west and 
south-west, and that the noise from the generating station was very 
objectionable and disturbing, while in consequence of the nuisance 
he had lost several lodgers. 

Defendants’ case was that the nuisance of which the plaintiff 
complained, was greatly exaggerated. 

At the conclusion of the evidence, Mr. Justice Nevitxe held that 
although the evidence was of a very fluctuating nature, plaintiff had 
proved his case, and was entitled to an injunction as claimed. He 
accordingly granted the injunction, and gave judgment for the 
plaintiff, with costs. . 


Ponrer v. L.U. Tramways (1901), Lap. 


At the Brompton Court on 21st inst., plaintiff, a builder, of Ham- 
mersmith, claimed damages in respect of injuries said to have been 
caused by a live electric wire. According to plaintiff's counsel's 
statement, plaintiff was riding on the top of one of defendants’ cars 
on August 4th, when an overhead wire broke and fell on to the car. 
Punter saw it coming, and “ducking” to avoid it, must have 
touched the brass rail against which the wire fell. The result was 
that he received a severe shock, and had been incapacitated ever 
since. 

PLAINTIFF said that when the wire fell away from the car top, he 
was released and collapsed on to the flooring. Sleeplessness and 
inability to eat Lad followed the accident. He smoked 4 oz. of 
shag a day, but denied that his nervous condition was in any way 
due to excessive smoking. 

For the defence it was submitted that the wire which fell on to 
the car top was not a “ live ” wire, and that plaintiff imagined he 
received a shock through fright. 

Dr. Howert, for the defence, said that 4 oz. of shag daily was 
quite enough to set up tobacco poisoning and blindness, and that 
plaintiff's symptoms were identical with such a complaint. 

_Mr. W. Nearn, in charge of- defendants’ installation, sought to 
show the impossibility of a live wire falling at sucha point. The 
wires were inspected once a month. 

Tbe jury awarded plaintiff £50 damages, and added that they 
considered the overhead wires should be inspected more frequently 
than at present. 


Workmen's Aaainst L.C.C. 


In the Shoreditch County Court, on Tuesday, before his Honour 
Judge Smyly, K.C., two claims were heard before a jury, in 
connection with the fall of a wall at a new electric station 
of the L.C.C. in Rivington Street, Shoreditch. At the time 
of the accident one man was killed, but this claim was not gone 
into on this occasion. The first claim was brought by Wm. Richard 
Alexander, a bricklayer, 274, Penwith Road, Earlsfield, to recover 
from the L.C.C, £150 damages for injuries sustained ; and the second 
claim was that of Ernest Arthur Gathersole, a bricklayer, of 132, 
Maysoule Road, Plough Road, Battersea, to recover £250 under 
similar conditions. It was decided that the jury should try the 
first case, to arrive at a decision on the question of negligence, 
which result should govern the second case. 

Mr. Harold Morris, barrister, appeared on behalf of the plaintiff: 
and Mr, Baylis was counsel for the defendants. 

The plaintiff's case was that he was working with the other plaintiff 
on a wall which had been 22 ft. high, 17 ft. long, and 9 in. thick. 
The height had been reduced to 10 ft., and in the course of the 
erection of the new electrical works of the L.C.C., it was 
decided to take 24 in. off the face. The usual method of doing this 
was employed, that being for one man to start at each end and make 
& “mark” about 5 ft. from the level, until they met each other. 
The wall had been underpinned and strats put up, but the struts 


were, for some reason, taken away, and no stays were put in 
their place. Had this been done, the accident could not have 
occurred, as the weakening of the wall by making the groove 
would have had no effect. As it was, after the groove had 
been made, the wall became top heavy and suddenly 
collapsed. Plaintiff was so badly injured that he was laid up in 
hospital for over a month, and it was three months before he could 
really do anything. He had been made a compassionate allowance 
by the L.C.C. of £1 a week. 

For the defence it was submitted that the wall must have been 
weak in parts, and this could not possibly have been known. The 
underpinning and strutting was carried out at a proper time, and 
the accident was inexplicable. 

Eventually, the jury found for the plaintiff £50 damages and 
costs. 

Acting upon this decision, the parties agreed upon a verdict for 
£125 damages and costs, being entered in the second case, which 
was accordingly done. 


BUSINESS NOTES. 


Trade Statistics of Denmark.—The recently-issued 
Annual Trade Statistics of Denmark give certain particulars as to 
the importation of electrical materials into that country in 1905. 
The imports of electrical cables and wire amounted in value to 
380,000 kroner in 1905 (9,400 kroner from Sweden, 284,572 kroner 
from Germany and 57,381 kroner from Great Britain), as against 
130,010 kroner in 1904 (Germany 84,357 kroner, Great Britain 
615 kroner). The imports of accumulators in 1905 were valued at 
209,359 kroner (Germany 168,537 kroner), as against 167,700 
kroner in 1904 (Germany 159,143 kroner). Galvanic elements 
were valued at 5,753 kroner and 9,690 kroner in 1905 and 1904 
respectively (Germany 3,297 and 7,819 kroner). Carbons were 
imported to the value of 51,559 kroner in 1905 (Germany 35,498 
kroner, United Kingdom 119 kroner, France 2,808 kroner, United 
States 3,400 kroner), as against 42,550 kroner in 1904 (Germany 
40,180 kroner, United Kingdom 192 kroner, France 767 kroner). 
Incandescent lamps were valued at 51,300 kroner (Germany 49,318 
kroner), as against 41,480 kroner (Germany 40,563 kroner). Tele- 
graph, telephone and electrical apparatus not separately shown was 
imported to the value of 665,500 kroner in 1905 (Sweden 5,006 
kroner, Germany 583,039 kroner, United Kingdom 2,220 kroner, 
France 12,806 kroner and United States 45,433 kroner), as against 
682,940 kroner in 1904 (Sweden 15,718 kroner, Germany 538,281 
kroner, United Kingdom, 4,853 kroner, France 9,450 kroner and 
United States 1,000 kroner). Weare of opinion that British elec- 
trical firms would find it well worth their while to pay greater 
attention to the possibilities of Denmark as a market for their 
goods. At the present moment the Copenhagen public authorities 
are inviting tenders in this country for turbine plants, &c., and we 
are able to state that before long a great deal of electrical machinery 
will be required. 


Consular Notes.—Tunis.—The British Consul at 
Tunis in a recent report, writes as follows:—The best opinion I 
can obtain as to bow our trade in hardware and machinery could 
be improved is to the effect that British firms slfould make them- 
selves more directly acquainted with the varied nature of local 
requirements, and simultaneously place before purchasers more 
complete details and general information concerning the excellence, 
cheapness and diver-ity of British manufactures. In a previous 
report (1902) I stated that an “illustrated catalogue in a language 
wholly foreign to the large bulk of the people here is scarcely 
sufficient, more particularly on subjects which bristle with technical 
terms, and where weights and measures are largely referred to. 
To ensure a market, some degree of personal enterprise is needful. 
The Consulate does its best to distribute the circulars, price-lists, 
catalogues, &c., which reach it and to reply to all inquiries that are 
sent from time to time; but thiscan scarcely give much impetus to 
business.” WhatI wrote then appears to me to hold good to-day. 
What is wanted is personal inspection from liome, if possible, by 
agents having a fair acquaintance with the French language. An 
occasional visit would enable a commercial agent to take home, 
apart from actual orders, aclear knowledge of local requirements, 
and of how his firm could best set to work to advantageously com- 
pete for their supply ; and he could easily obtain at first hand, or 
with the assistance of the Consulate, reliable information as to the 
various quarters in which business could safely be done. And it 
might well repay expenses to establish a depét or two of samples of 
British manufacture. In any case, I imagine that such efforts could 
not be. very costly, and would be more useful in the end, and in 
regard to a couritry. whose commercial, industrial and economic 
development generally is in constant’ progress, than the, relative 
apathy arising out of suspicious prudence, varied by an occasional 

deal with some plausible correspondent.’ . 

In 1905 hydraulic machinery came from France to the value of 
£3,200, from Italy £1,200, and the United Kingdom £300 ; dynamos 
were imported from the United Kingdom to the value of £2,000, 
France £2,200, out of a total of £4,500. In machine tools we were 
nowhere—£200 against France £6,400, other countries £1,000. In 
general machinery, however, such as driving gear, railway-fixed 
plant, cranes, &c., we took a fair share of the trade— £12,000, as 

i France £27,000, Switzerland £8,000, the United States 
, out of a total of £60,000, Nowhere else do we come into line. 
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Cu1na.—The Austro-Hungarian Consul at Shanghai, in a recent 
report, states that the imports of electro-technical materials in 
1905, amounted in value to 1,820,000 fr, as compared with 
1,250,000 fr. in 1904. The chief supplying countries in 1905, were: 
—Great Britain 876,556 fr, Germany 382,948 fr. Belgium 
73,412 fr., and United States 117,705 fr. Electrical machines are 
difficult to sell singly ; the chief suppliers are United States and 
Germany, and the chief purchasers, the small Chinese machinery 
works which are to be found in considerable numbers on the Lower 
Yangtze. 


Bankruptcy Proceedings.—Gro. Swann & Sons.— 
The public examination was held on 15th inst. before Mr. Registrar 
Linklater at the London Bankruptcy Court of Harold Charles and 
Arthur Edward Swann, trading as George Swann & Sons, electrical 
engineers, &c., at 24a, Edward's Square, Kensington. The accounts 
filed under the proceedings showed liabilities £398 and assets £87. 
In the course of the evidence, the debtors stated that the business 
was established by their father, who took them into partnership in 
October, 1901, and gave them each a one-fourth share. On the 
death of the father, in March, 1904, they took over and subsequently 
continued the business on equal terms until the failure, which was 
caused by an adverse decision in an action they instituted to recover 
£90, the balance of an account for work done to a property at 
Weltje Road, Hammersmith. The action was defended, and in 
April, 1906, an award was given in favour of the defendant, with 
costs. The latter were taxed at over £100, which they were unable 
to pay, and on October 31st, 1906, the judgment creditor made them 
bankrupt. The examination was concluded. 

Ernest Crompton Hor, electrical engineer, of Rhyl, Congle- 
ton, Carnarvon, Llandudno and Colwyn Bay, appeared on Thursday 
last week at the Bangor Bankruptcy Court. The Assistant Official 
Receiver expressed the view that he had opened too many businesses. 


Catalogues, Calendars, Lists, &¢.—Merssrs. Bruce 
Preesres & Co., Ltp., London and Edinburgh.—Advance copy of 
pamphlet No. 18, in which they give full particulars of a new line 
of continuous-current generators which they are now pushing. Full 
details are given of the construction, the most interesting feature 
being the use of commutation poles throughout; size numbers, 
ratings at various speeds, weights and prices are conveniently 
arranged for ready reference. The illustrations admirably show 
the 1,000-xw. machines at the Cathedral Street sub-station of the 
Glasgow Corporation, also parts of machines. 

Messrs. JoHN Duapitt & Co., Failsworth, near Manchester.— 
Large postal card illustrating their various patent movable fittings, 

NationaL TELEPHONE Co., Lrp., Telephone House, Victoria 
Embankment, E.C.—In our issue of December 21st, 1906, we 
referred to a number of sections of a new sale catalogue which were 
then in circulation. We have now received two further sections. 
No. 2 is a very full list (118 pages) of a great variety of telephones 
and telephone accessories, including transmitters and receivers, 
headgear, magneto wall and table sets, common battery sets, 
battery intercommunication sets, mining and engine house 
instruments, traction telephones, sub-station sets, telephones for 
use on existing bell wires, and so on. In Section VII are par- 
ticulars of electric motors, clocks, tell-tale clocks, hot-air engines, 
&c. Both lists are excellently arranged, finely illustrated, and con- 
tain notes of prices. 

Horsratt Destructor Co., Ltp., Leeds —Illustrated catalogue 
(190 pages), with red board covers with gilt lettering, in which are 
given full particulars with line drawings and photographic pictures 
of a large number of destructor plants erected by them on their 
well-known system. Plants at West Hartlepool, Fulham, Leeds, 
Pembroke, Southport, Finsbury, Paisley, Hamburg, Brussels, Hud- 
dersfield, Bradford, Accrington, and so on, are described ; but, in 
addition to the descriptive matter, there is also information 


. concerning tests carried out on various installations. A 


number of pages are devoted to particulars of clinker crushers, 
mortar mills and many other types of auxiliary plant used by 
corporations and councils. 

From THE ELECTRIC AND ORDNANCE ACCESSORIES Co., Ltp., 
Stellite Works, Birmingham, we have received a hanging wall 
calendar with monthly slips. The upper half of the calendar con- 
sists of a very pleasing design in colours embodying views of their 
manufactures, such as motor controllers, starting panels, pressure 
and universal fans. 

Messrs. Hopason WricHt & Woop, Century Works, Pellon 
Lane, Halifax.—List No. 22 giving illustration and particulars of 
prices, weights, &c., of their shunt-wound dynamos of the multi- 
polar protected type from ‘4 to 25 Kw. 

Messrs. BaAxENDALE & Co., Miller Street Works and Warehouses, 
Manchester.—Set of 64 illustrated and priced sheets, giving infor- 
mation relating to their many electric bells, and accessories there- 
for, such as indicators, pushes, wires, and batteries. Some good 
examples of decorative bell pushes in china and art metal, door 
contacts, burglar alarms, mining and out-door bells, are included, 
also induction coils, electro-medical sets, lightning conductors, and 
soon. The whole are brought together in an extremely convenient 
spring bipder, which makes the substitution of new lists for old a 
very easy matter. 

Messrs. Mavor & Covtson, of Glasgow, have in circulation a 
wall calendar with monthly slips bearing bold figuring. A half- 
tone illustration of an undertype three-phase Pick-quick coal-cutter 
on skids appears above the date slips. 

Waston EvectricaL InstRUMENT Co., Audrey House, Ely Place, 
London, E.C.—New list, No. D1, containing a full description of 
the multimeter, which is their latest model portable testing set. 
An excellent illustration is given of the multimeter with leads 
attached to 1°5 ampere shunt, also one of the cover of the instru- 
ment showing a diagram of connections. 


Mr. Wm. Bony, Salisbury House, London, E.C.—-New catalogue 
(No. 38) which is on the point of issuing, giving a very full and 
well-illustrated account of his “Simplex” water softening 
apparatus, his patent filters for clarification of turbid waters,'also 
his patent Ferrochlore process for the sterilisation and purification 
of potable water. A good deal of general information on the sub- 
jects to which these relate accompanies the descriptions. . Lists of 
users are also given. 

Mgssrs. Wm. WapswortH & Sons, School Hill, Bolton.—Very 
fully illustrated catalogue (76 pages) containing brief descriptive 
accounts of their various manufactures in hoisting machinery. 
The firm devote themselves exclusively to lift and hoist manu- 
facture, making all kinds of lifts (excepting hydraulic), belt-driven 
and electric lifts for warehouse or factory use; electric pas- 
senger and service lifts for hotels and public buildings ; also self- 
landing and delivering hoists. All of these and many other lines 
are included in this catalogue. 

Hoorrr’s TELEGRAPH AND INDIA-RUBBER Works, 31, 
Lombard Street, E.C.—Newly issued price list of electric light 
wires and cables, jointing materials, &c. It may be noted thata 


- 2,500-megohm grade of electric wires and cables has been added, 


making four grades in all, namely, Hooper’s standard quality, 
2,500-megohm, 600-megohm, and 300-megohm grades. Two 
diagrams are given, on a.scale of 10: 1, which indicate at a glance 
the relative thicknesses of the layers of insulation, braiding, &c., for 
any given size of conductor. 

Union Exectric Co. Lrp., Park Street, Southwark, S.E.—New 
illustrated list, No. 1,371, describing and stating prices of their 
searchlights or projectors for direct current, types KL and MJ, 
which are already familiar to the trade, but in which several 
improvements in detail are now added. We understand that the 
MJ type of apparatus has shown itself very useful, owing to the 
carbons feeding, and the arc striking, entirely automatically, 
There are four of these projectors in use at the Crystal Palace, 
throwing their light down on the centre circus arena; only one 
man is required for their control, although they are situated at 
four corners of the building. The KL pattern, a smaller one, is 
being largely used for ships and stages where powerful illumina- 
tion is required. 

Messrs. Aston & ManpEr, Lrp., 61, Old Compton Street, Soho, 
W.—New circular relating to their improved drawing instruments. 

Messrs. Bros. & THompson, L1p., of Queen Street, E.C., 
have sent us one of their usual type calendars for the current year. 

Mr. Cuas. Bradford.—lllustrated circular, showing the 
oil and waste-saving machines for which he is agent. 

We have also received a similar circular from Mr. Jean ScHM1p1, 
of 20, High Holborn, W.C., who claims to be the sole representative 
for these specialities in the United Kingdom. 

WEsTERN ExeEctTRIc Co., North Woolwich.—Slips of revised 
prices for insertion on various pages in the catalogue of telephone 
instruments and accessories which the firm issued in December, 
1902. These prices cancel all previous quotations. A separate 
circular gives particulars and prices of Blue Bell dry cells. It is 
intended shortly to publish the first of a new series of illustrated 
catalogues. 

Massrs. APPLEBYS, Lrp., of 56, Victoria Street, Westminster, 
of electric crane fame, have issued a hanging block calendar with 
daily slips, upon each of which there appears an illustration of an 
electric overhead transporter, travelling crane, capstan, cantilever 
crane, Goliath crane, electro-magnetic revolving tower crane, Giant 
crane, Gantry crane, or some other like speciality of their 
manufacture. 

Messrs. L. E. Witson & Co., 20, Cross Street, Manchester.— 
Circular describing the Wilson-Birtill twin ignition regulator for 
low-tension magneto. 

Controller Fingers.—Messrs. Imeson Bros., Fincu 
AND Co., of Stockton-on-Tees, have fitted their patent controller 
fingers in all the controllers employed on the Grimsby tramway 
system. 

A Copenhagen Exhibition.—An International trade 
journals exhibition is to be held in Copenhagen in June in the 
current year. A special feature will be art in relation to advertise- 


-ments. Offices of the exhibition: 14, Colbiorns-sensgade. 


Exhibition at Amsterdam,.—An International exhibi- 
tion of motors and prime movers suitable for small industries will 
be held at Amsterdam from August 15th to September 15th in the 
present year. The exhibition is being promoted by the Soci¢té 
pour l’Encouragement de 1’Industrie. 


Effects of a Gas Explosion.—We have received some 
interesting photographs of the interior of a private house at Hornsey 
Rise, N., showing the damage done in a number of rooms by a gas 
explosion which recently occurred owing to leakage of gas from a 
water-slide fitting in the morning room. Although the ceilings 
in many of the other rooms were blown down, and most of the 
furniture was practically ruined, all the electric light fittings re- 
mained hanging in position securely fixed. These fittings were put 
up by Mzssrs. F. CuasE & Co., of Greyhound Road, Tottenham. 

~ Annual Dinners.—The third annual staff dinner of the 
ANcHOR CaBLE Co., Ltp., was held on Saturday, January 12th, at 
the Co-operative Hall, Leigh. Mr. H. 2. Garrard, works manager, 
occupied the chair, and 25 persons sat down to dinner. During the 
evening letters apologising for inability to be present were read 
from Mr. J. O. Callender and Mr. T, Petersen. After dinner, 
songs were rendered by the members of the staff, and among 
the toasts honoured were the following: ‘“‘ Mr. T. O. Callender and 
the Parent Company,” “The Anchor Cable Co.,” “Mr. J. O. 
Callender and Mr. TT. Petersen,” “The Press,” and “The 
Chairman.” 
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Trade Announcements.—THE CrystaLaTe MANU- 
FACTURING Co., Lrp., are now conducting their business from 
Tonbridge, instead of from their London office. 

Tue Anti-Arrrition Mretat Co., Lrp., have removed their 


registered offices to 50, Cannon Street, E.C. All communications 


should be sent there and not to the works. 

Tue D.P. Batrery Co., Lrp., have transferred their registered 
office to Lumford Mill, Bakewell, Derbyshire, where all matters of 
inquiry, accounts, &c., will be attended to. Except for the above 
transfer, no other alteration will be made in connection with the 
London office, 11, Victoria Street, Westminster, S.W. 

Mr. W. H. R. Creve, of 6, Bristol Bridge, Bristol, has resigned 
the agency there of the Electric and Ordnance Accessories Co., Ltd., 
and from the 1st prox. he will carry a stock of the electrical 
supplies of Mr. G. Braulik, of Upper Thames Street, London, whom 
he now represents. 

Messrs. W. E. Burnanp & Co.,°of Lowfield Works, London 
Road, Sheffield, have purchased the patterns and most of the 
manufacturing plant of the Burnand Transformer Co., Ltd., of 
Oxford Street, Salford, and they announce that these transformers, 
in which they have effected a number of important improvements, 
can now be obtained from themselves alone. They are being made 
under the direct supervision and control of the originator and 
inventor. New works are rapidly approaching completion. More 
than three-fourths of the work done last year was on repeat orders. 
An illustrated leafiet just received shows a 500-Kw. single-phase 
transformer and other specialities. 

Messrs. Davinson & Co., Ltp., of Belfast, announce that owing 
to the increasing requirements of their business in Scotland, they 
are taking larger and more commodious offices in Glasgow. After 
February 1st the address of their branch office in that city will be 
53, Bothwell Street. 

Mr. J. Henry Puetes, of Splott Road, Cardiff, has been 
appointed agent for Messrs. J. E. Spagnoletti & Co., for the South 
Wales district. 


Canada.—Tue Canapian GENERAL ELEcTRIC Co. have 
decided to increase their factory accommodation by the addition of 
a two-storey building, 250 ft.long. The new portion will be devoted 
to the lamp and wire departments. It is expected that work on 
the new additions will be commenced in April next. 


Para Rubber.—The Financial News says that rubber 
to the value of £3,500,000 was produced in the State of Para during 
the year ended June 30th, 1906. 


Concert.—The staff of the Adams Manufacturing Co., 
Ltd., gave a Bohemian Concert at the Central Restaurant, Bedford, 
on Friday evening last. About 25 members of the London staff 
joined their co-workers at Bedford for the occasion, and the affair 
was so successful that plans are afoot among the staff for the 
establishment of a permanent social and _ entertainment 
organisation. Mr. Adams presided. 


Book Notices.—* The Official Circular of the Tramways 
and Light Railways Association ” for January contains a copy of 
the memorandum and articles, of association in their amended 
form; a list of Bills relating to tramways only, and of Bills con- 
taining clauses relating to tramways deposited in Parliament in 
connection with the coming session, and a short description of 
each; a list of provisional orders deposited on or before December 
17th, 1906; references to Light Railway Orders; and two letters 
from the Board of Trade on “ Brakes” and “ Lifting Jacks.” 

Messrs. Harper & Brothers are about to add another volume to 
their series of electrical handbooks:—‘ Elements of Electric 
Traction for Motormen and Others,” by L. W. Gant, which, we are 
informed, is specially written for motormen, depdt foremen, 
inspectors, apprentices and others employed on electric tramway 
systems, to serve also as an elementary text-book for students 
beginning the study of electric traction. The work is illustrated by 
specially prepared diagrams. - 

“The Journal of the Franklin Institute.” Vol. CLXIII, No. 1, 
January, 1907. Philadelphia, Pa. The Institute. Price 50 c. 

“Fowler’s Mechanical Envineers’ Pocket Book for 1907.” 
Edited by Wm. H. Fowler. Manchester: The Scientific Publish- 
ing Co. 1s. 6d. net. 

“Gas and Oil Engines.” By Horace Allen. Manchester: The 
Scientific Publishing Co. 1907. Price 12s, 6d. net. 

“Die Kohlengliihfaden fur Elektrische Gliihlampen.” By H. 
Weber. Hanover: Dr. Max Janecke. 1907. Price 5.60 marks. 

“Transformatoren und Asynchronmotoren.” By W. Winkel- 
mann. Hanover: Dr. Max Janecke. 1907. Price 4.20 marks. 


Ediswan Lamps.—In our issue of February 3rd, 1905, 
we mentioned that as the result of independent tests made at the 
Westminster Electrical Testing Laboratory, the “ Royal Ediswan ” 
lamps came out at the top of the list. “Another series of tests has 
lately been carried out by the same authority, with 16-c.P. 200-volt 
lamps of nearly a dozen different makes, purchased without the 
knowledge of the makers. The “Royal Ediswan” lamps again 
showed the best efficiency ; starting at less than 3°3 watts per 
candle, they finished at slightly less than 4°0 watts per candle at 
the end of 500 hours, the average consumption being but little more 
than 34 watts per candle for the whole period. The candle-power 
of any of the lamps at the end of the test was within }-c.P. of the 
mean, that is, within 8 per cent. of the rated candle-power. This 
was the best result as regards candle-power and economy in energy 
consumption. The average c.P. throughout was weil sustained, and 
the whole of the lamps easily complied with the new Standard 
Specification, except in initial o.p., which was rather high. The 
total watts at start and finish were less than 60. 


Dissolutions and Exxc- 
Tricity Suppty Co., Lrp.—A petition, presented by T. B. 
Farrington, civil engineer, Trinity Chambers, Llandudno, a creditor, 
for winding up this company, will be heard at the Court House, 
at Blaenau Festiniog, on February 7th. 

JOHORE RUBBER AND ProspEcTING Lrp.—A meeting 
is to be held at the offices of Messrs. G. D. Peters & Co, Moorgate 
Works, Moorfields. on February 19th, to hear an account of the 
winding up from Mr. P. Gow, the liquidator. 


Charge of Stealing Fittings.—At Westminster Court 
on 19th inst., Thomas Young, 29, was remanded in custody on a 
charge of stealing electric light fittings from his employer, Mr. 
William Seymour, electrician, Ellis Street, Sloane Square, S.W. 


LIGHTING and POWER NOTES. 


Aberdare.—The B. of T. has deferred for a year the 
question of revoking the E.L. order of the U.D.C. 


Bath.—Negotiations between a special Sub-Committee 
and certain gentlemen, in regard to the offer to purchase the 
Council’s electricity undertaking, mentioned some time ago, seem 
to be still going on, but so far nothing definite has transpired. 


Bristol.—The letter published from a correspondent 
signing himself ‘“Protectionist” in last week’s 
Review, excited interest in Bristol, where there was no idea among 
the citizens that plant for the extended Corporation generating 
station at Avonbank was being made out of thiscountry. Alderman 
Pearson, the chairman of the Bristol Committee, in response to 
questions, stated that the Committee when it awarded the con- 
tract, knew nothing of the work being done outside the country, 
but he was not surprised at the statement that this was being done 
abroad. The Committee gave the contract to an English concern— 
the British Westinghouse Co., not because there was any predi- 
lection in favour of that company, but simply because their tender 
was £2,000 lower than that of their nearest competitor. The steam 
turbo-alternator was of 3,000 kw. capacity, and by the contract the 
British Westinghouse Co. undertook delivery by October last, so 
that the machine might take its share of the winter load. The fact 
that the machine was not delivered at the time contracted for, gave 
rise to questions which have to be dealt with. That was, how- 
ever, a separate question to be now raised. Alderman Pearson 
did not think the terms of the contract prevented a manufacturer 
purchasing from abroad or manufacturing out of this country parts of 
an appliance, and he bad little doubt that if a Corporation repre- 
sentative went to the British Westinghouse Works at Manchester, 
he would be able to see the work of building the turbo-alternator 
in progress, although possibly parts of it had been made in America. 
The Bristol Committee preferred English-made equipment, but 
foreign competition was very keen, and occasionally difficult 
questions arose with regard to allocating contracts. According to 
another authority, it is not the whole turbo-alternator that is being 
made in America for the British Westinghouse Co., but only part. 


Canada,—OntTArio.—The results are now to hand of the 
voting in the various municipalities of Ontario 6n the power 
question. In every place the power by-law has been carried by 
large majorities. Since the electorates’ decision, the Hydro- 
Electric Power Commission has held a meeting at which it was 
decided to continue negotiations with the companies developing 
power at Niagara Falls, with a view to giving them another, and, 
it is stated, a final opportunity of submitting revised prices for the 
supply of power to municipalities in the Niagara district which have 
applied for it. Upon these prices will, in a large measure, rest the 
future policy of the Government Commission as to the means to be 
adopted to supply electric power at a cheap rate. It thus remains 
to be seen whether the work of bringing the power to the various 
municipalities is done by transmission lines built by the Govern- 
ment, or by private individuals in response to calls for tenders, or 
by contract with existing companies. 

Orrawa.—The new Electricity and Fluid Exportation Act which 
is to be brought forward as a Government measure at the forth- 
coming Session of the Dominion Parliament, not only applies to 
electricity, but also prohibits the exportation of fluids such as 
petroleum and natural gas. Used in reference to electrical power 
theterms “ export ’and “exportation” relateto the export or exporta- 
tion by means of lines of wire or other conductors. The Bill provides 
that no person shall export any power or fluid without a licence, or 
no power or fluid in excess of the quantity permitted by such 
licence ; provided that any person who immediately prior to the 
passing of the Act is lawfully engaged in the exportation of power 
or fluid, shall not, with respect to such exportation, be subject to 
the provisions of the Act, until three months after the Act goes into 
force, or. until he has sooner obtained a licence under the Act; 
provided also that his exportation does not at any time during the 
interval rateably exceed in quantity of power or light, the amount 
which he was exporting prior to the passing of the Act. No person 
shall, without a licence, construct or place in position any line of 
wire or other conductor, for the exportation of power, or any pipe 
line or other like contrivance for the exportation of fluid. The 
Government may grant licences for the exportation of power or 
fluid. Such a licence must limit the quantity to be exported, and 
this must be limited to surplus after Canadian consumers have been 
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supplied. Every such licence shall be revocable. The maximum 
penalty for. breach of the Act is fixed at $5,000 and the minimum at 
$1,000. For laying a main or establishing a wire for such unlawful 
exportation the penalty is the same, and the lines may be confiscated. 
The Governor-in-Council may, by proclamation, published in the 
Canada Gazette, impose duties not exceeding $10 per H.P, upon 
power exported from Canada. 


Continental at 
present utilises hydro-electric power equal to 225,000 u.P., classified 
as follows :—13 per cent. for electric traction (tramways and rail- 
ways) ; 23 per cent. for the electro-chemical industry ; 40 per cent. 
for lighting, and 24 per cent. for motive purposes; notwithstanding 
which, it disbursed, between 1898 and 1904, 415 million francs on 
the purchase of foreign coal, which explains the eagerness with 
which new falls are being exploited. In the Canton of Berne 
there remains only the falls on the Oberland, estimated to give 
37,500 u.P., for which concessions are being applied for. Neverthe- 
less, this power is far from representing that actually required for 
heating, lighting and power purposes throughout the whole of 
Switzerland, for the railways need an average of 150,000 H.P. Hence 
a new concession has been-asked for to utilise the Rhine above 
Mumpf, with a fall of 75 metres, which will require a canal and a 
20-km. tunnel, 3,800 m. of whose length will be situated in the 
Soleure district, 8,900 m. in the Bale-Campagne district, and 
7,900 m. in that of Argovie.— Industrie Electrique. 

France.—The Société d’Electricité de Paris, whose power 
station was recently described in this journal, has issued its report 
for the year ended June 30th, 1906. After referring to the installa- 
tion of four turbo-alternators of 5,000 kw., the report states that 
the requirements of the Metropolitan Railway would absorb the 
whole of the output of these four sets, and that in view of the 
probable demand from other quarters it was decided in 1905 to. 
increase the capacity of the Saint Denis station to 60,000 kw. by 
the erection of three turbo-alternators of the three-phase type, and 
three turbo-alternators of the two-phase type. A considerable 
amount of prozress has been made since the date of the report, 
down to the end of 1906, It is expected to start two of the two- 
phase sets in March and to have the remainder in operation by 
August, when the capacity of the station will be brought up to 
60,000 kw., as already mentioned. The report proceeds to state 
that the basis of the company’s organisation is the agreement 
arranged with the Metropolitan Railway Co. for the supply of 
power during the period of the latter’s concession, which runs to 
1945. In addition to this, the company has agreements with the 
North Parisien Tramways, the Sociéte d’ticlairage et de Force, the 
Edison Secteur, and all the other companies which require addi- 
tional supplies to meet the larger demand anticipated from the 
impending reduction in the price of electricity in Paris. It would 
also be permissible for the company to approach manufacturers both 
in Paris and environs if it was considered advisable to do so, as the 
law of June 12th, 1906, has established free competition except in 
regard to lighting, although a decision on the subject is reserved 
by the directors. The accounts of 1905-6 show a credit balance of 
£17,500, which sum has been carried forward. The share capital 
amounts to £1,000,000, and the directors express confidence as to 
the future development of the undertaking. 

TurkEy.—The Turkish papers on the 20th inst. announced that 
an Iradé was issued in October last authorising the Ordnance Dept. 
to make arrangements for the electric lighting of the city and 
suburbs, and the European shores of the Bosphorus. It is hoped 
that the Government will invite tenders from all countries for this 
important concession, which should afford British firms an oppor- 
tunity of competing.— Financial Times. 

Norway.—The Norse Electro-chemical Industry Association has, 
says Affdrsverlden, made proposals to the Norwegian Government 
of a nature to arrest international attention. Tke negotiations 
have so far proceeded that a provisional agreement has been come 
to, of which the following are the main heads:—The company 
undertakes at the end of a period of 80 years to hand over to the 
Norwegian Government the Rjukanfos Waterfall in Tele- 
marken, the Vamma Falls in Smaalene, as well as the Boilefos 
and Flatenfos Falls in Wedenews—representing in all 310,000 u.P. 
In this transfer is included the waterfall plant and the 
electric power station and equipment, railways, &c., at each 
Fail. In the measure that the installations are completed they 
will be leased to the State so far as 5 per cent. of the power of 
each installation is concerned. On the other hand, the owners 
stipulate that the State shall consent to concessions on all necessary 
railways and power transmission lines; full freedom of trading 
for 25 years; and that the State do not hinder the participation 
of foreign capital in the company or companies, the management 
of which shall at all times comprise a certain proportion of Norse 
subjects. The Norwegian Government shall guarantee the com- 
pany’s bonds to the extent of 18 million kroner, which bonds shall 
be liquidated within 55 years, the State further binds itself not to 
impose before the-expiration of the mortgages any special imposts 
for water-power or electrical working. The price for the State’s 
final taking over of the stations is to be reckoned according to the 
number of electrical’ in the ratio of 100 kr. peru.p. The 
companies actually concerned in this scheme are the Norske Aktie 
Bolaget fur Elektrokemisk Industri, the Aktie Bolaget Rjukan and 
the Aktie Bolaget Vamma. The matter has peculiar interest in 
view of the recently issued Government regulations repressive of 
foreign control of Norwegian industries. 


Coventry.—At a meeting of the Coventry City Council 
on Tuesday, Alderman OC. West, chairman of the Electric Light 
Committee, stated that the manager had presented a very compre- 


~~ 


hensive scheme of extensions at the electricity works, which has 
been considered by the Committee and accepted by it. The scheme 
and the appointment of an outside expert isin the hands of an 
Executive Sub-Committee. 


Bolton.—Messra. Platt & Bleasdale, of Bolton, are 
putting down electric plant at the Drake Spinning Co.’s new mill 
on Larkhill, Farnworth. This mill will contain 110,000 spindles. 


Dudley.—An industrial and trades exhibition, promoted 
by local enterprise, is being held in Dudley, with the idea -of 
bringing before the public the numerous trades which are carried 
on in this busy part of the Black Country. At this Exhibition the 
Corporation Electricity D.partment has taken a stall, at which 
it is exhibiting p.c. Crompton motors; arc lamps and radiators, 
supplied by Messra. Veritys; heating apparatus aud electric signs, 
supplied by the Sun Electrical Co. ; flame arc lamps and Kohinoor 
arc lamps, supplied by the Union Electric Co. With this exhibit 
and the numerous other attractions it is hoped by the department 

* to bring prominently before the public, electric heating, lighting 
and power. The price of energy for lighting in Dudley is 
exceptionally cheap on the two-rate system, averaging about 24d. 
per unit, and for power, 1d. per unit. 


Dundee.—Mr. J. F.C. Snell has been selected by the 
Electricity Sab-Committee to report on the question of a new 
power station for the city. 


Ealing.—A L.G.B. inquiry was held last week into an 
application made by the T.C. for sanction toa loan of £7,000 for 
the provision of additional plant at the electricity works. In 
regard to further extensions, Alderman Griffin mentioned the 
question of obtaining a supply in bulk from a company instead of 
expending further money on the undertaking. Alderman Peel, in 
reply, stated that after Mr. H. R. Hooper, last year, suggested that 
a spare set should be put in, he approached two companies about 
supplying Ealing in bulk. The company which could do so was the 
Metropolitan Electric Supply Co. from their works at Willesden. 
The company had quoted terms considerably in excess of the cost 
to Ealing, and they had not been able to come to terms. The 
engineers of the two undertakings had conferred with a view to 
modifying the terms quoted. We believe negotiations are still 
being carried on. 


- Egham.—On condition that the maximum charge of 8d. 
per unit is only levied in extraordinary cases, where the premises 
to be supplied are a great distance from the mains, the U.D.C. has 
agreed to withdraw its opposition to the prov. order for E.L , being 
applied for by the Egham Electric Supply Syndicate. 


Grimsby.—The E.L. Committee on the 21st inst. 
reported that owing to the great increase in the demand for 
energy, it is necessary to further extend the plantjat a cost of £4,000. 
A special committee was appointed to consider the question of 
applying for the necessary loan. 


~ 


Hamilton.—The T.C. has agreed to ask the Secretary 
for Scotland for additional borrowing powers to the extent of 
£12,000 in connection with the burgh E.L. scheme. 


Huddersfield.—The Corporation electricity works is to 
be extended, and new turbine plant installed. 


London.—Manry.esone.—At the meeting of the B.C. 
on January 17th, the Electric Supply Committee reported that it 
very much regretted the interruptions which recently occurred in 
the supply of electricity in the borough. It had informed con- 
sumers who complained, that the failure was due to unavoidable 
accidents. Mr. A. Wright, the consulting engineer, had informed the 
Committee that the primary cause of these interruptions was flashing 
over at the commutator of one of the dynamos. At a conference ot 
engineers, which was being held at the actual time of the second 
failure, it was stated by the manager of Messrs. Parsons & Co., the 
contractors who supplied the electrical plant, that the remedy 
which has been discovered for the electrical instability of the 
dynamos was to increase the width of the mica insulation between 
the copper commutator strips. This has been proved by the fact 
that since this modification in the manufacture of the machines, no 
flashing over of the commutators has occurred in the case of the 
dynamos which have been altered at the generating station or at 
other stations where similar alterations have been made. Four of 
the dynamos at the Council’s generating station have now been 
altered, and the work of altering the remaining four is being 
proceeded with as fast as the armatures can be spared. 
The consulting engineer has for some time been in communication 
with the makers of the automatic cut-outs with a view to ascertain- 
ing what steps can be taken to ensure a faulty machine cutting 
itself out some seconds previous to the uninjured machines being 
cut-out by their circuit breakers by reason of excess of load, and 
Messrs. Siemens Bros., the manufacturers of the cut-outs, after 
experimenting for some time, have devised an arrangement, which 
appears to be satisfactory, by which this result may be obtained. 
In most p.o, stations supplied by slowly revolving armatures, the 

ractice has been to abolish the use of maximum cut-outs so as to 
eep the uninjured machines on the circuit even at the risk of 
heresy Frid their armatures. He doesnot recommend this-practice 
liowed at Marylebone Station, owing to the danger of the 
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resulting- increased load causing the other’ machines’ to flash 
over,*as although the extra thickness of the mica will reduce 
the flashing over tendency under normal conditions, such flashing 
over might still occur on a sudden abnormal increase of load. It 
is, therefore, hoped that the device which Messrs. Siemens are pre- 
pared to install will prevent the necessity of keeping the machines 
in commission.~ Pending the alteration of all the armatures, and 
the installation of the new time limit cut-outs he (Mr. Wright) had 
given instructions for a man to be stationed at each turbine at all 
times of peak load, and to use the thin mica commutator machines 
as rarely asj'possible—in other words, to concentrats the load on 
the newly commutated machines. Messrs. Siemens Bros. have 
quoted for the supply, delivery, and fixing of the time limit 
arrangements for the switchboard for the sum of £12 each. 
The consulting engineer advises that 10 of these will be necessary, 
and the Committee has agreed to their purchase. 

{ The installation of the system of the lighting of Oxford Street 
with are lamps being complete, notice has been given to the Gas 
Light and Coke Co. to discontinue the supply of gas. The borough 
surveyor is to remove the lamps and columns. ; 

Stoxe Newinctoy.—The E.L. Committee has passed an estimate 
of £300 for meters and £300 for house services. Failing the 
obtaining of more advantageous terms elsewhere, the Finance Com- 
mittee has been authorised to borrow £5,000 from the L.C.C. for 
E.L. mains at 4 per cent. interest. 

L.C.C. Powrr Biiu.—We understand that a meeting was held by 
the Middlesex C.C. at the Westminster Guildhall on the 15th inst., 
at which local authorities outside the L.C.C. area were invited to 
send delegates to consider a line of action in regard to the Bill. A 
conference was also convened by the Middlesex District Councils’ 
Association for the 21st inst., at the same place, in regard to the 
above Bill. 

Acommittee of combined London Ratepayers’ Associations (some 
44 in number) is organising opposition to the L.C.C. Electric Power 
Bill, and petitions are being prepared. 

The experience gained by the Highways Committee of the L.C.C. 
has led to the conclusion that some further revision should now be 
made of the fees hitherto charged for meter testing, and that some 
modification of the rules should also be made. Negotiations on 
the subject have been entered upon with the B. of T., and the 
Board has intimated that it will be prepared to consider the 
question of giving approval to the proposed new rules and scale of 
fees after the publication of the proposals by advertisement. The 
Committee has accordingly had the revision made, and the scheme 
has been placed before the Council for approval. 

SourHwaRK.—The Works Committee and the Electric Lighting 
Committee report having considered the letter referred to them 
from the London Electric Supply Corporation renewing their offer 
to supply the Council with electricity for lighting public lamps at 
14d. per unit, and state that the Corporation has reason to believe 
that the offer, if accepted, would result in a substantial reduction 
in the cost of the public lighting of the borough. Both committees. 
have decided in favour of no action being taken in the matter. 

Wootwicu.—In regard to the financial affairs of the B.C. elec- 
tricity undertaking, we understand that the accounts of the under- 
taking are in such a state that neither the late nor the present 
Council could apply fora loan. There is an overdraft of something 
like £60,000, and of this amount £42,000 represents capital expendi- 
ture on electricity account ; it is not known on what the money 
has been spent, and it cannot be allocated to its proper account. 
The chairman of the Finance Committee recently stated that the 
only way he could see of wiping out the overdraft was by levying an 
increase of from 6d. to 8d. in the £ on the rates. 


Mitchelstown (Co, Cork).—The L.G.B. has sanctioned 
the application for a loan of £2,320, made by Mitchelstown 
R.D.C. for the scheme of electric lighting for that town. Theloan 
is to be repaid in 25 years. 


New Zealand.—Water Power Scueme.—Mr. Hay 
has reported at some length on the development of water power 
for industrial purposes. The following are the echemes reported 
on:—Kaituna and Huka (Auckland district); Tauherenikau and 
Hutt (Wellington) ; Clarence, Coleridge and Opihi (Canterbury) ; 
and Teviot (Otago). Any scheme can be carried to full develop- 
ment with little loss. For partial development it would be 
essential, to avoid future loss, to lay down full size conduits in the 
first place, as they could not be subsequently enlarged without 
interrupting working for a considerable period. This means 
large initial outlay ; and in view of the fact that the total power 
available could not be fully utilised at first, some of these 
schemes do not appear to warrant such outlay. Details are gone 
into, and, in regard to the Kaituna, we note that Mr. Hay advocates 
the erection of two power stations to utilise the available power, 
which stations, combined, would develop about 50,000 H.P. on the 
turbines. Any of the larger Kaituna schemes would deliver energy 
in the Auckland, Thames and Waihi districts at lower rates than 
the Huka schemes, by 15 per cent. at Auckland and by 20 per cent. 
at Waihi. For large and continuous supplies to Auckland a charge 
of £5 10s. would give a good return, and one of £4 10s. to Waihi 
would be profitable. These are the extreme minimum rates. In 
regard to one of the Huka schemes, turbines with vertical shafts 
would be necessary, unless excessive excavations were made. The 
power obtainable would be about 22,000 n.p. This scheme, com- 
pleted with transmission lines to serve the Auckland district only, 
would cost about £615,000. To develop half the available power 
would cost something like £325,000. If the water were all con- 
served and necessary dams, &., constructed, 70,000 u.p. could be 


~developed, but for continuous working, 38,000 n.P. would be the 
probable limit. The low fall at Huka would entail much more 
expensive plant per horse-power than in the case of higher falls, 
and this, with the long-distance transmission, would increase the 
cost of power obtained from here. The cost for a continuous supply 
to Auckland is put at £6 10s. per horse-power per annum. 

Tue N.Z. Exurertion.—The machinery exhibit comprises four 
classes—gas engines, electrical machinery, motor-cars and machine 
tools. We are pleased to learn from a local source that the electrical 
machinery is wider in its distribution than anything else in the 
Machinery Hall. The principal electrical exhibit consists of two 
generating sets used in connection with the lighting of the exhi- 
bition. The aggregate horse-power of these is 250, and they are 
both intended for use at Timaru. 


South Africa.—East Lonpon.—Our Cape correspon- 
dent writes:—The Military Tournament held on December 26th 
and 27th, was illuminated by enclosed arc lamps and a number of 
incandescent lamps supplied from the tramways at 500 volts 
direct, temporary overhead mains being run from the tram 
terminus at Upper Oxford Street. Owing to the great demands of 
the tram service on the D.c. supply, it was found necessary to boost 
the voltage at the terminus by a motor-generator, the motor 
being connected on the alternating system. Dwelling in tents 
on the Beach is a great feature of the Christmas holidays here, and 
the department connects incandescent lamps in tents at a charge 
of 6d. per day per lamp. 

KimBERLEY.—At a large fire in Lower Jones Street recently, the 
overhead portion of the telephone system, which was only recently 
constructed, suffered considerably, the wires in falling coming in 
contact with the tramway trolley wires. The traction current was 
thus carried into the premises of telephone subscribers, causing 
several additional fires. The wires burnt the fire hose and electro- 
cuted several dogs. 


South America.—Bvuenos Ayres.—The Cia. Alemana 
Transatlantica de Electricidad has, according to the Review of the 
River Plate, purchased 33,800 sq. metres of land at a cost of 
$385,000 M/n. On the site the company proposes to erect a power 
station of a capacity of 120,000 n.p. Our contemporary states that 
the contract for the boiler plant has been placed with Messrs, 
Babcock & Wilcox. 


South Lancashire—We learn that the Clifton and 
Kersley Coal Co., a well-known colliery concern owing several 
collieries between Manchester and Bolton, has generously offered 
to affix brackets (for lighting) on the tramway standards of the 
South Lancashire Tramways Co.’s new line from Unity Brook, 
Kersley, to Newtown, Pendlebury. The tramway company was 
not required to light this particular route. 


Southampton.—The following new scale of charges for 
energy for power has been adopted by the Electricity and Tramway 
Committee :—Less than 200 units per H.P. per quarter, 2d. per unit ; 
over 200 and under 250, 1?d.; over 250 and under 300, 14d.; over 
300 and under 350, 14d.; beyond, 1d. 

The T.C. is recommended to apply for a loan of £17,000 for the 
provision of additional plant at the electricity works. 


Windsor.—The Windsor E.L. Co. has offered to install 
the E.L. at the Workhouse for £108 10s., and to keep the installa- 
tion in proper repair, on a five years’ contract, for £15 per annum. 
The cost of energy per year at 7d. and 3d. per unit is estimated at 
£84 17s. 3d.,a considerable saving on the cost of oil lighting. 


TRAMWAY and RAILWAY NOTES. 


Bacup.—The Bacup Corporation Electricity Committee 
has resolved that the Rawtenstall Corporation Bill for powers to 
reconstruct and electrify the Bacup tramways be opposed in the 
next session of Parliament. The portion of tramways in Bacup 
township measures 2 miles 3 furlongs, and is a very lucrative 
section. 


Canada (WinnrpPec).—A group of local capitalists are 
about to float a company under the name of the Suburban Electric 
Railway Co. with a capital of $5,000,000. The promoters propose 
to build 800 miles of road, tapping Lake Winnipeg on the east side 
and offering facilities for developing several new summer resorts, as 
well as giving promise of rich freight traffic in wood, fish, and other 
commodities. itis generally believed that New York capitalists 
are behind the project. 

Barrre (Ont.).—The municipality has arrived at an agreement 
with the Nicholls Electric Railway Syndicate whereby the town is 
to get a full freight and passenger connection with the C.P.R. at 
Grenfel or Midhurst in return for a 25 years’ franchise, which the 
town will give to the syndicate on certain terms. Under the terms 
of the agreement the syndicate is to have exemption from local 
taxation. It is expected that the by-law authorising this agree- 
ment will receive the support of the ratepayers at the forthcoming 
municipal elections. 
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Continental Notes.—Iraty.— The electrification of 
the following existing railway lines has been approved by the 
Government :— 

Milan District.—Milan-Monza-Lecco, £144,000; Usmate-Ber- 
gamo, £56,000; Calolzio-Ponte San Pietro, £20,000; Gallarate- 
Arona, £88,000; Gallarate-Laveno, £104,000; Domodossola-Iselle, 
£96,000. 

Naples.—Naples-Salerno and branches to Torre Annunziata- 
Castellamare Stabia, £200,000. 

Genoa.—Railway round the City, £40,000; Pontedecimo- 
Busalla, £174,400. 

Florence.—Pistoia-Porretta, £320,000. 

Turin.—Savona-San Giuseppe, £140,000; Bardonecchia-Modane, 
£168,000. 

AtsacE.—A scheme to establish a system of rail-less trolley cars 
in the town of Mulhouse, is at present under consideration. 


Dudley—Tipton.—The electric tramway from Dudley 
to Tipton was reopened for passengers on Saturday last week 
after re-equipment. For a great many years this section of 
the Black Country tramway system was worked by steam, but about 
18 months ago the line was closed, with the result that great incon- 
venience was caused to both Tipton and Dudley residents, as 
between the Tipton Green part of the parish and Dudley the only 
means of communication, other than by walking, was cut off. At 
present the new service is open only as far as Princes End, a 2d. 
stage. Beyond the terminus—at Gorpel Oak—a difficulty has 
arisen in respect of the subsidence of the road through mining 
operations. The reconstruction for the electrical equipment of the 
line in the direction of Ocker Hill and beyond is in progress, and 
with the connecting up of the section at Gospel Oak—a difficulty 
which, it is believed, will be overcome in the near future—through 
tramway communication between Dudley and Wednesbury will be 
restored after a discontinuance of two-and-a-half years. It may be 
added that with the opening of the Tipton line, which was hailed 
with the liveliest satisfaction, there are now seven distinct electric 
tramway routes converging on Dudley. 


East Ham.—aA conference is to take place between 
representatives of the T.C. and the Barking T.C. in regard to the 
light railway lease and various points at issue. An arrangement 
has been come to, for 12 months, for inter-running between the 
East Ham and West Ham tramways from High Street, East Ham, 
to Stratford Broadway. 


Edinburgh.—The city is still engaged in the discussion 
of tramway matters. The Tramway Cummittee recently reported 
to the T.C. upon the different systems which it inspected in 
December last. The lessees stipulated that the Mound route should 
be electrified, and the portion between Tollcross and Gilmore 
Place adapted for both electric and cable traction; that the 
Corporation should pay the whole cost of electrifying the Mound 
route, and adapting the Tollcross section ; and that the lessees pay 
7 per cent. upon the cost of electrifying the Gilmore Place route 
by the overhead system, even if any other system is adopted. It 
was recommended that the Council should convert the route from 
the Mound to Tollcross to the electric conduit, and from there and 
along Gilmore Place to the city boundary to the overhead system. 
Another suggestion was that the “G. B.” surface-contact system 
should be installed ; this was out-voted. The Committee agreed to 
the construction of a further section of route on the cable system, 
and to a small section on the overhead system, the two latter being 
on the Leith side of the city. We understand that it is proposed 
to adopt a single-pole conduit system, suggested by Dr. Kennedy, the 
existing small cable conduit and light rails being adopted. That 
this should be seriously considered, after the adverse experience 
with the large, much better drained, and far more costly system 
installed in London, where weather conditions are much more 
propitious, is possibly in keeping with the chaotic conditions out- 
lined above. 


Glasgow.—At a meeting of the T.C. last week, a 


long discussion took place over the proposal of the Tramways Com- 
mittee to build 100 new cars. Mr. Battersby objected to the 
recommendation as it involved an expenditure of £60,000, and 
would mean the augmentation of the wages bill for the additional 
motormen and conductors required to work them by £13,000 or 
£14,000 a year. There was no question about the extravagance 
which was going on, as they found from the last annual report that 
after all deductions had been made only £36,000 was left. If they 
went on at the present rate they would fall even below that 
margin. Before the cars were built inquiry should be made as to 
the electrical power at their disposal. Treasurer Stevenson 
seconded, but for different reasons. He did not think that the 
Tramways Committee was the best judge of what was a good 
type of car. In Hamburg and Vienna and other big cities on the 
Continent, they had much larger cars thanin Glasgow. He thought 
that the question should be considered of constructing cars on the 
bogie system, as had been done by the L.C.C. In regard to the 
top deck-covered cars, he spoke of the oscillation, and said that if 
passengers on the car were few in number it “ rocked likea ship in a 
rough sea.” Mr. Mason argued that all the new cars should be top- 
covered. Bailie Russ«ll pointed out that bogie cars could not 
negotiate the present curves! Bailie Scott advocated bogie cars to 
hold 120 passengers. Mr. McFarlane, in referring to what other 
municipalities had done, said that only six months ago the entire 


_ tramway system of Birmingham came into the hands of the Cor- 


poration, and it had 65 miles of double track compared with 86 in 
Glasgow and had 720 cars. The Glasgow Oorporation had stated 


that its requirements would only be met by something like 11 cats 


per mile. At present Glasgow had only nine. Twenty bogie cars 
had been built for Birmingham, but at present that municipality 
had at least 100 under construction that were not of the bogie 
type. In Glasgow they had now reached such a condition of things 
that they were in a5 per cent. worse position as to the number of cars 
than they were three and a half years ago. The Committee had to 
take on an extra number of men to turn out the cars at the rate of 
three per week, so great was the pressure. Surely it was desirable 
that it should start at once to make up what was considered the 
normal quantity of cars. As far asthe capital of the undertaking 
was concerned, he pointed out that up to date the expenditure was 
within £3,000,000, and they had reduced the amount of borrowed 
money by one-half. The Committee’s recommendation was 
approved by a large majority. 


Handsworth.—The Tramways Committee has reported 
that the B. of T. has renewed the licence for the cable cars until April 
5th next, the date upon which the consent of the Council to the 
use. of cable traction expires. The Committee also has urged the 
Council to request the tramway company to increase the speed of 
the cars. 

Hastings.—Considerable dissatisfaction exists in the 
town with the tramways on the front, which have recently been 
installed on the Dolter surface-contact system. A local paper, 
commenting editorially on the matter, says there would be little to 
complain of if there were no flashes due to bad collection, no need 
for continually crow-barring cars past dead studs, no blinking 
of the lights and no clatter of the skate on the studs. Our Hastings 
contemporary is surely getting fastidious; we, in common with 
many others, are anxiously awaiting an opportunity to see a Dolter 
car running. We may add that the Dolter Co. blame the uneven 
paving of the track ; the latter was laid by the local tramways 
company, who also equipped the cars, This, however, hardly 
accounts for dead studs. 


London.—L.C.C.—Without consideration of the exor- 
bitant outlay required for the conduit system as likely to} affect 
them in the least, some of the inhabitants of districts where the 
L.C.C. desires to lay down tramways continue to protest against the 
overhead system. Meetings have been held at which resolutions 
have been passed asking the local authority to refuse to consent to 
any system using overhead wires. 

The Council at Tuesday’s meeting postponed for a week the con- 
sideration of a recommendation to sanction an expenditure of 
£26,453 for the installation of the overhead trolley system between 
Beresford Square, Woolwich, and Plumstead. 

Lambetu.—The B.C. has decided to object to the regulations 
and by-laws proposed to be made by the B. of T. in regard to 
increasing the maximum speed of tramcars in the borough from 12 
to 16 miles an hour, and on curves from 10 to 12 miles an hour. 


Manchester—Oldham.—A_ through service of elec- 
tric cars has this week been inaugurated between Manchester 
and Oldham. There was a ceremonial opening on Monday, in 
which representatives of the two municipalities took part. The 
inhabitants of Oldham—to whom the opening is of importance— 
were present in large numbers. The parties from Oldham and 
Manchester met at Hollinwood. Manchester has for some time had 
running powers through the intervening district of Failsworth, 
and the through connection marks a new, and doubtless 
profitable, era for the tramway undertaking. The Lord Mayor of 
Manchester was invited to cut the white tape which spanned the 
highway atthe boundary of Oldham ; and the chairman of the 
City Tramways Committee, in the course of a short address, said 
the line would add another eight miles of single track to the 162 
miles run over by Manchester cars, making 170 miles. Manchester 
would soon be able to convey Oldham people from Waterhead, 
through the city, to Altrincham, a distance of 18 miles, without 
changing cars. The city of Manchester now covers 60 sq. miles, and 
18 towns and urban districts, and serves over one million of popu- 
lation, with her tramway system. The connection with Oldham, 
Mr. Wainwright stated, marked a change in the Committee’s policy. 
Hitherto they had practically had no exchange of through running 
with other corporations, but they hoped before the year was out 
that they would have come to terms with Salford, so that Salford and 
Manchester people might be able to reach railway stations and 
other places without changing cars. Oldham had adopted weekly 
tickets and contracts, with great convenience to her people and 
profit to her revenue. He hoped the Manchester Corporation 
would—in fact, he might say that next April they meant to— 
follow to some extent in Oldham’s footsteps and provide workmen’s 
weekly tickets. The agreement between Manchester and Oldham 
for interchange of traffic would be a great public convenience and 
add strength to the-two tramway undertakings. The Mayor of 
Oldham (Dr. Gourlay) welcomed the Manchester representatives 
and reciprocated the wish expressed for the prosperity of the joint 
undertaking. The»Manchester cars proceeded to Waterhead and 
returned to the Oldham Town Hall, where tea was served. The 
cars were illuminated at night. 


New Zealand.—Dvnepin.—In consequence of a dis- 
pute the Arbitration Court has fixed the rate of wages for tramway 
employés as follows:—Motormen and gripmen, 1s. an hour; con- 
ductors, 104d.; firemen, track repairers, overhead men, ropemen, 
and linesmen, 1s. each ; car examiners, 12$d.; track cleaners, 113d. ; 
all general labourers, including car cleaners, 104d. The chairman 
of the Conciliation Board is empewered to fix the rate for under- 


‘tate workers. Hill tramways are subject ton special agreement, 
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under which wages are fixed at 10s. a day, and on Sundays the men 
are paid 10s. for the first eight hours, and 1s. 6d. an hour there- 
after. Motormen will earn about £148, or with overtime £160 a 
year; conductors £130, or with overtime £140 a year. It is under- 
stood that the award governs the wages of tramway employés in 
other centres. 

Takapuna.—The Waitewata C.C. has agreed to terms offered by 
a syndicate for an option to construct electric tramways within the 
district. The Council will have the option of taking over the 
undertaking at the end of 30 years. , 

AUCKLAND.—The strike which we noted in these columns as 
having taken place on the tramway system some time ago has been 
finally settled, on the understanding that before any employé is dis- 
missed he shall be allowed to state his case before the general 
manager. The matter seems to have created considerable excite- 
ment in the colony. A conference of delegates from the tramway 
unions of Auckland, Wellington, Christchurch, and Dunedin has 
been held in Wellington to draw up a basis for the federation of the 
four unions. The object is with a view to the “ general betterment ” 
of the tramway employés in the four centres of the colony. 

In regard to the question of the percentage of profits to be paid 
to the Council by the Auckland Electric Tramways Co., it appears 
that the Council is dissatisfied with the methods adopted by the 
company. The Council contends that the sum for depreciation 
should not be set aside until its interests have been considered. The 
basis of car-mileage in the city and suburbs is also not considered a 
rad one to the Council on which to base its share of the 
profits. 


Rawtenstall.—It has been decided to demand a poll of 
ratepayers on the question of the purchase and electrification of the 
tramways, and the necessary petition is being prepared. In the 
Lumb Valley portion of the borough dissatisfaction prevails, and 
it appears that, unless the Corporaticn decides to extend the lines 
up Lumb Valley, the scheme will be opposed. 

At a town’s meeting on Tuesday last week, a resolution was passed 
authorising the Corporation to proceed with its Bill for the recon- 
struction and electrification of the tramways. 


South Australia.—Not only has the Bill empowering 
the Government to purchase and electrify the whole of the Adelaide 
tramway system passed through both Houses of Parliament, but an 
important addition has been made. The Railway Commissioner has 
been able to get a clause added which gives him power to electrify 
any of the existing railway lines under his control, The Adelaide 
tramways now consist of 30 miles of double track. The track will, 
itis estimated, cost £120,000; another sum of £120,000 is allowed 
for overhead construction and equipment, £5,000 for the erection of 
a power house, £25,000 for equipment of the same, and 150 cars are 
to be obtained at acost of £1,000 each. 


West Ham.—A provisional settlement has been arrived 
at between the Council and the North Metropolitan Tramways Co. 
in connection with the acquisition by the Council of the company’s 
undertaking, whereby the company is to accept £1,478 in payment 
of its costs. Top covers are to be fitted to 20 cars, 


TELEGRAPH and TELEPHONE NOTES. 


Birmingham.—There was a partial breakdown of the 
telephone system last week, due to the fusing of one of the large 
cables on the 12th inst. 


Cuba—United States of A..erica.—A decree has 
been issued by the Provisional Governor, granting a concession to 
the Commercial Cable Co., of Cuba, an American organisation, to 
lay submarine cables between the continental coast of the United 
States and Cuba, and to work and maintain a cable service between 
those countries from January 10th, 1907.—B. of 7. Journal. 


Glasgow.—At a meeting of the National Telephone 
Society for Glasgow and the West of Scotland, an address was 
delivered by Mr. J. R. Brown, contract agent for Glasgow, on 
“Contract Department Working.” He stated that there were 
29,465 telephones working in Glasgow, an increase of 17,648 during 
the past three years. This worked out at 128 telephones to every 
1,000 of the population, and in this respect Glasgow occupied the 
foremost place amongst the cities of the United Kingdom. 


Indian Telegraphs.—The recent report of the Indian 
Telegraph Department enables us to read with interest a memo- 
randum drawn up by the Committee of the Bengal Chamber of 
Commerce on certain items which, from the business man’s stand- 
point, are in need of improvement. The memorandum commences 
by drawing attention to the charges and certain anomalies in the 
rates which result in the curious condition that, for a long message, 
the charge is less if it be split into several telegrams than if it be 
sent as one. For urgent messages the minimum charge is 2 rupees 


for 16 words, and 4 annas per additional word. Considering the 
distances over which a telegram may have to be transmitted, the 
charge for the message does not appear to be excessive, though the 
extra word turiff does, Ordinary messages cosh 1 anna per, word 


for 16-word messages, and 2 annas per word for extra words. The 
Committee also wishes to urge a reduction of the rates for foreign 
telegrams. 

A number of suggestions have been received from leading 
mercantile firms for the introduction of a system of deposit 
accounts, permitting firms of good standing to open two accounts— 
one for foreign and one for inland telegrams. The telegrams sent 
against these accounts would be entered in a book, similar to a 
bank pass-book, to be brought by the messenger with the telegram. 
This system might be convenient to the business house, but it is 
questionable if the department could reasonably undertake the 
extra clerical work involved. Some such device as the issue of 
books of telegraph forms, with counterfoil for number of words and 
date of dispatch, might be adopted. 

The necessity for signing twice in connection with each telegram 
dispatched, in consequence of the new guarantee which has to be 
given with reference to code words, is found to cause zreat 
trouble and inconvenience. This would be obviated by the use of 
books of forms before alluded to. 

Railway telegraphs, it is said, should be taken over by Govern- 
ment to ensure better working. Complaints of delays in delivery, 
transmission, repetition, &c., and of inaccuracies and mutilations, 
are numerous. 

As will be seen, with the exception of, perhaps, the last clause, 
no very serious complaint is brought forward. The memorandum 
is, however, well worthy of the attention of the department as an 
indication of the lines along which improvements may be insti- 
tuted for the benefit of the community. 


Lighthouses and Lightships.—The Committee of the 
Liverpool Underwriters’ Association reports that considerable pro- 
gress has been made in the utilisation of submarine signalling, by 
which vessels equipped with the apparatus are able to ascertain 
their position with reference to the point from which the bell 
warnings come. Many vessels and lightships are at present fitted 
with the apparatus, and a wider adoption of this aid to navigation 
would considerably increase the security of life and property at 
sea. The Mersey Docks and Harbour Board have decided to install 
the wireless system of communication on the North-west Lightship, 
and the question of similarly equipping some of the Board’s shore 
stations is being considered. The North-west Lightship is already 
provided with the submarine signalling apparatus, which is, so far 
as the Committee are aware, the first permanent application of that 
system of signalling to any lightship in home waters. Fifty-one 
lighthouses and light vessels are now connected electrically with 
the telegraphic system of the United Kingdom, and the Committee 
trust that during the ensuing session of Parliament opportunity 
will be taken by the Government to obtain powers to arrange for 
the whole of the lighthouses and light vessels to be electrically 
linked with the shore stations, so that the earliest possible notice 
may be given to the coastguard or lifeboat officers of wrecks or 
other casualties in their neighbourhood.— Standard. 


Marine Insurance and Wireless Telegraphy.—The 
question of the importance of wireless telegraphy to insurance, 
especially marine insurance, was discussed in a paper by Herr 
Nairz, presented at a conference of the Association for Insurance 
Science held in Berlin on January 15th. After pointing out that 
premiums had constantly declined since the earth was surrounded 
by an extensive network of submarine cables, the author suggested 
that a similar movement would presumably also take place toa 
large extent, owing to the operation of radio-telegraphy and radio- - 
telephony. By the agreement concluded at the Berlin conference 
stations were compelled to give preference under any circumstances 
to calls of distress from ships at sea. By means of numerous 
examples the author showed how frequently pleasure steamers had 
been requisitioned by wireless telegraphy to render real assistance, 
and he stated that the risk was more favourable with ships equipped 
with apparatus of this kind. It was only due to the conservative 
character of shipowners that the majority of vessels were not 
already provided with installations. A few thousand marks 
were saved, whereas hundreds of thousands might be lost under 
certain circumstances. He concluded by predicting that it was 
only a question of time before every vessel would be equipped in 
this way. 


New Zealand.—The Austrian Consul at Auckland, in a 
recent report, states that there are in New Zealand 1,887 post 
offices, and 13,424 telephone offices; there are 7,944 miles of tele- 
graph line, with 23,704 miles of wire. The utilisation of wireless 
telegraphy between New Zealand and Australia is still in project; 
the Postmaster of New Zealand, Sir Joseph Ward, after leaving 
the Conference at Rome, decided to visit the United States in order 
to study the several systems and their results. The Australian 
director of the International Telegraph Construction Co., which 
uses the Schoemaker system, has laid before the Postmaster the 
advantages of this system for use in Australia and New Zealand, 
with proposals as to the places in these two countries where 
stations could be erected. The Wellington Chamber of Commerce 
has applied to the Government for the installation of telephonic or 
wireless telegraphic communication between the Cape Palliser 
lighthouse and the mainland. 


Telephone Agreements.—In the City of London 
Court last Friday an action was brought by the P.M.G. against Mr. 
F, C. Nash, Culford Mansions, Cadogan Square, to recover the sum 
of £7 9s, 9d. for telephone charges due in advance. The defendant’s 
telephone had been disconnected. Judge Lumley Smith said he 
felt he must give judgment for the Postmaster-General, with costs, 
but the defendant would have every opportunity to appeal, 
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Switzerland.—The Swiss telephone system had in 1905, 
according to the last return, increased to over 252,235 kilometres of 
line, and the number of subscribers to 50,333. By comparison with 
the various European States, Switzerland occupied in 1904 the first 
place for the number of telephone offices per square kilometre, as 
she had more than one per square kilometre. Spain, by the same 
comparison, was last. From the point of view of number of- 
inhabitants, Switzerland occupies fourth rank, with one station for 
every 64 inhabitants. In front of her are Sweden (1°47), Denmark 
(1°52) and Norway (1°59). 


Telegraphic Interruptions and Repairs :— 


Castes, INTERRUPTED. REPAIRED, 
Trinidad-Demerara (No. 1.) .. Aug. 26, 1901... 
Paramaribo-Cayenne .. ee Nov. 27, 1906 .. os 
Cayenne-Pinheiro Aug. 18, 1902... 
St. Lucia-Martinique .. May7, 1902.. a 
Dominica-Martinique .. ae May7, 1902., 
Guadeloupe-Martinique oo Aug. 29, 1906 .. 
Mole St. Nicholas-Port au Prince .. ee Aug. 16, 
Curacao-Coro 

Curacao-La Guayra } Closed.. .. rey Jan. 12, 1906.. oo 

Curacao-Maracaibo 

Reissa-Issa and Reissa-Yemani (Yemen).. Oct. 1902 .. oe 
Tarifa-Tangier .. as Jan. 18, 1904. ow 
Port Arthur-Chifu (Closed) .. Mar. 9, 1904.. 
Garachico-Santa Cruz .. oo July 12, 1906. 
as Palmas-Arecife .. Aug. 18, 1906.. 
Guantanamo-Mole St. Nicholas -- Nov. 22, 1906.. 

Mole St. Nicholas-Cap Haytien «» Nov. 22, 1906. 
Fao-Bushire .. Dec. 4, 1906... 
Martinique-Paramaribo Dec, 17, 1906. 
Gibraltar-Tangier Jan. 2, 1907 .. 

New Brunswick-Prince Edward Island Jan.9, 1907 .. 


LAanDLInEs, 
Puerto-Barrios .. 
Soukhoum Kale-Tifles .. 


Wireless Telegraphy.—The Eiffel Tower seems to be 
specially adapted for the purpose of a wireless telegraph station. 
Recent experiments have enabled constant communication to be kept 
up with the eastern frontier of France by its means, and messages 
have been sent to Berlin. It is now proposed to establish regular 
communication between the two capitals, using the Tour Eiffel as 
the French station. Messages have already, it is stated, been 
exchanged with Poldhu (Cornwall) on the one hand, and with 
Porquerolles and Port-Vendres on the other hand, and as soon as 
some new apparatus, now in course of construction, is completed, 
it is hoped to establish regular communication with Algiers, 


Aug. 28, 1902.. 
. Jan. 17, 1997... Jan. 17 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Adelaide (Victoria).—March 6th. The Board of Trade 


Journal states that tenders will be received at the office of the 
Deputy Postmaster-General at Adelaide for the supply of telegraph 
and telephone material], including 500 transmitters, 3 miles of 
cable, 20 miles of copper wire, &c. Specifications and samples can 
be seen, and forms of tender obtained, at the General Post Offices, 
Adelaide, Melbourne, Sydney and Brisbane. The Commonwealth 
Gazetie, which contains a complete list of the material required, 
may be seen by British firms at the Commercial Intelligence Branch 
of the Board of Trade, 73, Basinghall Street, E.C. 


Belfast.—February 11th. Boilers, superheaters, stokers, 
&c., for the tramways and electricity department. See “ Official 


. Notices” January 18th. 


Belgium.—March 30th. The municipal authorities of 
Liége are inviting tenders for the establishment and working of a 
large central electricity station for the generation and distribution 
of electrical energy in the Liége district. Particulars and copies 
of the plans may be obtained for 27 francs from the Chef du 
Bureau Administratif des Travaux (Annexe de l’Hotel de Ville), 
and tenders are to be sent to Le Secretariat, Hotel de Ville, Liége. 


Berlin.—February 20th. The Prussian Government 
Railways requires tenders for 94,800 insulators and accessories, 
86,900 kilos. bronze wire, 467,750 kilos. galvanised wire, 1,950 kilos. 
copper wire, 8,500 insulated wire, 1,000 kilos. cable for bells, 
&c. Particulars may be obtained by enclosing 6d. to the Director 
EHisenbahn Telegraph Amt. 


Bermondsey.—February 6th. Carbons, conduits, meters, 
cables, &c., for the electricity and destructor department of the 
Council for one year. See “‘ Official Notices” January 11th. 


Cannes.—January 31st. The municipality announces 
that the gas and electric concessions terminate on August 31st, 
1908. Although these companies have the right to supply, without 
monopoly, private consumers until 1935, they are prepared to 
receive tenders from those desirous of obtaining one or both of 
these concessions, pig or together. Offers should reath the 
Serretariat de la Mairie before January 31st, 1907. ; 


Copenhagen.—February 11th. The Government Rail- 
ways Department requires tenders by February 11th for 17 automatic 
centrifugal 
tained for 20 kroner (1s. 13d.) at the office of the Administration. 


Copenhagen.—March 18th. Two steam turbine alter- 


nators (three-phase), 2,500 Kw. each, for the Corporation. See 


“ Official Notices” to-day. 


Darlington.——February 8th. One 500-Kw. dynamo and 
engine for the Corporation. See “ Official Notices ” to-day. 


Dublin.—January 29th. The Dublin Port and Docks 
Board requires tenders for electrical pumping machinery and 
electric wharf cranes. Particulars from Mr. John P. Griffith, 
engineer to the Board, East Wall, Dublin, on payment of £1. 


Eastbourne.— February 11th. One 750-Kw. steam 
turbo-alternator and condensing plant for the Corporation. See 
“ Official Notices” January 18th. _ 


Edinburgh.—Condensing plant for the Corporation 
electricity supply department. See “Official Notices” to-day. 


Edinburgh.—February 18th. Exhaust steam turbines 
and p.o. generators for the electricity station in M‘Donald Road. 


- See “ Official Notices ” to-day. 


France.—January 31st. A public adjudication will 
take place on February 9th at the Prefecture of the Seine et Oise, 


_ at Versailles, to sell to the highest bidder the concession for a 


tramway from Montmorency to Enghica, a famous watering place 
and summer resort near Paris, and Shirot Gertien. Application of 
intending tenderers must be made before January 31st. 


Hammersmith.—February 6th. Stores for the elec- 
tricity department for one year. See “ Official Notices” to-day. 


Iceland,—March 31st. The Reykjavik Town Council 


is open to give a concession for the supply of electrical energy and 
g°s. See “Official Notices” December 7th. 


Leith.—February 6th. One 600-Kw. steam dynamo and 
one water-tube boiler for the Corporation electricity department. 
See “ Official Notices” to-day. 


Middlesex.—February 13th. The Light Railways and 
Tramways Committee of the County Council is inviting tenders for 
the construction of some miles of double track for electric traction 
along Harrow Road, and at Willesden and Acton. Mr. H. T. 
Wakelam, M.I.C.E., County Engineer, Middlesex Guildhall, West- 
minster, S.W. 


Newport (Mon.).—January 31st. The Guardians invite 
tenders for installing electric light at Springfield House. Clerk to 
the Guardians, Union Offices, Queen’s Hill, Newpo:t, Mon. 


Rathmines.—January 30th. Supplies for the U.D.C. 
electricity works. See “ Official Notices” January 18th. 


One motor for driving a 


Salford.—February 9th. 
See “ Official 


150-xw. alternator for the Electricity Committee. 
Notices” January 18th. 


Sheffield. February 6th. Tramway stores for the Cor- 
poration. See ‘ Official Notices ” to-day. 


South Australia.—March 6th. The Postmaster-General 
requires tenders for telephone and telegraph material. For par- 
ticulars see our issue of January 18th. 


Spain.—The Municipality of Braga wants tenders for the 
construction and working of electric tramways. ~A deposit of 
about £1,125 is needed in order to qualify any tender. The con- 
tract conditigns (in Portuguese) may be inspected by British firms 
at the offices of the Commercial Intelligence Branch of the 


_ Board of Trade, in Basinghall Street, B.C. 


Spain.—Tenders have just been invited by the municipal 
authorities of Dos Barros (province of Toledo) for the concession 
for the electric lighting of the town during a period of 15 years. 


(Oontiniied on poige 181.) 
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THE ELECTRICAL REVIEW. 


PROF. A. SCHUSTER, Sc.D., Ph.D., F.R.S. 


ARTHUR SCHUSTER was born on September 12th, 1851, at 
Frankfort-on-Main. He was educated ata private school, and 
at the Gymnasium, at Frankfort. At the age of 17 he entered 
the University of Geneva, where for two years he studied 
science, attending the lectures of Soret, Marignac and 
Plantamour. In 1870 he came to England, and entered 
his father’s business at Manchester. 

His natural love of science, and the fame of Sir Henry 
then Prof.) Roscoe, attracted him to attend the evening 
lasses at Owens 
College in its old 
buildings in the 
city. A year later 
the passion of the 
investigator had so 
possessed him, that 
he decided to re- 
nounce a business 
career, and entered 
the College as a day 
student, the same 
year publishing his 
first piece of research 
work, “On the 
Spectrum of Nitro- 
gen.” He proceeded 
then to study for 
two years at Heidel- 
berg, at the labora- 
tory of Bunsen and 
Kirchhoff, the 
fathers of spectro- 
scopic research. 
After graduating 
Ph.D., he returned 
to Manchester as 
lemonstrator under 
Balfour Stewart. In 
1881 he was ap- 
pointed to the 
chair of Applied 
Mathematics, and 
on the death of 
Prof. Stewart, 
seven years later, 
to the Langworthy Professorship of Physics, which he 
resigned a few weeks ago. 

The quarters then assigned to physics in the College 
buildings soon became much too small to accommodate the 
students entering the courses, and in 1900 the magnificent 
new physical laboratories, to whose design Prof. Schuster 
had devoted much time and thought, were opened by Lord 
Rayleigh. 

The provision for research in these buildings is specially 
complete. The laboratory for electro-chemistry is fitted 
with all the appliances necessary for electric furnace work 
of the most varied character, and on a considerable scale ; 


the dynamo house in the Hopkinson Memorial Wing con- 
tains examples of all the most important types of machines, 
and the specially fine equipment for spectroscopy, a branch 
of research in which Dr. Schuster is now accepted as one of 
the greatest living authorities, is probably unique in the 
world. 

Prof. Schuster’s services to science have not been confined 
to his work in physics. He has for a long time been a very 
prominent member of many public bodies in Manchester, 
including the 
Council and Senate 
of the University, 
whose charter he 
was largely instru- 
mental in obtaining. 

He has taken an 
important part in 
several international 
scientific 
ferences, and as one 
speaker said at a 
held at 
Manchester on June 
29th last to cele- 
brate the twenty- 


con- 


meeting 


fifth anniversary of 
Dr. Schuster’s pro- 
fessorship: “If 
were possible to 
hold an interplane- 
tary conference 
meeting, say, on 
the planet .Jupiter, 
it is very probable 
that Dr. Schuster 
would be asked to 
act as the earth's 
representative.” 

Prof. Schuster 
has for 
years been a 
Fellow of the 
Royal Society, 
where he has twice 
given the Bakerian 
Lecture : he is an honorary Sc.D. of Cambridge, has repre- 
sented this country on many occasions abroad, and has con- 
ducted numerous eclipse expeditions. He was the first to 
photograph the spectrum of the solar corona, and is the 
author of many papers in the Philosophical Transactions 
and Proceedings, Nature, the Astrophysical Journal and 
other publications. 

Owing to the great amount of experimental work which 
nas been done in recent years on the conduction of electricity 
through gases, the importance of the pioneering work done 
by Dr. Schuster in the early eighties is liable to be over- 
looked. He was the first to ‘base the theory of the process 
F 
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on the carriage of a definite charge of electricity by the 
atoms of the gas, and to show how the magnitude of this 


Fic. 1.—Wuincu?For RatstnG MATERIALS IN CONNECTION 


charge could be measured (Bakerian 
lecture before the Royal Society, 1884.) 

In his second Bakerian lecture in 1890 
he gave the result of his method of 
determining the ratio of the charge to 
the mass of the atom carrying it by the 
deflection of the atom from a straight 
line path in a magnetic field. Both 
those ideas have played, and still play, 
an important part in the development 
of the theory of conduction in gases, 
and it is well occasionally to call to 
mind how much they are responsible 
for the evolution of order out of the 
chaos which preceded them, and to trace 
them back to their originator. 

The Council and Senate have recorded 
their regret at Prof. Schuster’s resigna- 
tion, and their appreciation of his 
very great services to science and to the 
University. He will be succeeded by 
Prof. E. Rutherford, F.R.S., of McGill 
University, Montreal. 

Our portrait is from a photograph by 
Lafayette, Manchester. 


ELECTRICALLY - OPERATED 
SINKING PLANT. 


[By Our CorRESPONDENT. ] 


THE electrically-operated sinking plant 
recently installed at the Wilhelmina Pit 
of the Dutch State Mining Department, 
near Haarlem, may be regarded as a 
typical instance of this classof work. In 
sinking the shaft by the refrigeration pro- 
cess, it was anticipated that water would 
be met with, and that sinking pumps 
would have to be kept in readiness. 
High-pressure centrifugal pumps, directly 
coupled to three-phase motors were 
adopted for this purpose, the electrical 
plant being supplied by the Siemens- 
Schuckert Works. 


Three-phase plant, working at 2,000 volts pressure, was 
chosen, the size of the machinery installed in the 


WITH THE SINKING Prant, 


beginning being determined according to the motors 
required during the sinking operations 


Two three-phase generators of 235 
K.V.A. each, and a maximum pressure 
of 2,200 volts at a speed of 125 R.p.m., 
were installed, driven by horizontal tan- 
dem engines of 300 to 400 effective H.r. 

The continuous current required for 
excitation is supplied partly by the p.c. 
shunt machines directly coupled to the 
latter, and partly by a small b.c. turbine 
unit operated by a De Laval steam 
turbine, which is also used for feeding 
the lighting plant above ground. 

The direct current machines energise 
two separate sets of bus-bars, for 
excitation and lighting respectively ; 
the three-phase bus-bars are also divided 
into groups, with a view to isolating 
any particular apparatus. 

Automatic regulation of the fields is 
provided, with a view as far as possible 
to reduce the duties of the switch- 
board operator and to render any fluc- 
tuations in the load of the motors as 
harmless as possible. 

The main switchgear is installed 
adjacent to the main generators. The 
high-tension switchboard with the 
cut-outs, safety fuses and measuring 
instruments is installed in a room 
adjoining the engine room, while the 


Fics. 2 anp 3.—Sinkina Pumps. 


distributing switchgear is situated in a room above the 
engine house floor level. 
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For the power circuits underground cables have been used. 
The most interesting of all the apparatus is the sinking plant 
installed in this pit, which is being duplicated in another pit ; 
this is shown in figs. 4 and 5, and comprises the 
sinking pumps, the lifting winch for raising 
and lowering- the pumps, and another winch 
for the hauling of material. Three sinking 
pumps have been provided, two of which are 


operated directly by three-phase motors through flexible 
clutches. The pressure of 2,000 volts supplied by the power 
station is transformed down to 500 volts, by three trans- 
formers installed in the 
winchroom. The trans- 
formers are situated 
behind the panels 
on which the corre- 


designed for an output of 1 cb. m. each per 


minute, and a lift of 225 m. while the third 
pump is designed for the same lift, but for an 
output of 2 cb. m. per minute. Figs. 2 and 3 show 
the latter pump, from a photograph taken at 
the works of Messrs. Sulzer Bros., who supplied 


sponding high tension 
switchgear and meters 
are located. 

The motors are 
started by means of 
starting transformers, 


Fics. 4 anp 5.—SHOWING THE ARRANGEMENT OF THE SINKING PLant, WILHELMINA PIr. 


the minimum pressure being chosen 
low enough for the pumps to start 
with closed water-gauge. The starting 
current is thus maintained at as low a 
value as possible. 

From the two starting transformers 
cables are carried to two cable drums, 
to which they are connected through 
box contacts arranged on the drums. 
Each pump is suspended by a rope 
which is carried under a rope pulley 
fitted to the upper end of the pump. 
The rising conductor is placed be- 
tween the two halves of the rope, and 
is kept vertical by the aid of wooden 
pins, to which the cable also is fastened, 
so as to epsure a safe attachment during 
the lifting and lowering of the pumps. 
In the place of lead cables, a special cable 
has been manufactured by the Siemens- 
Schuckert Works, with a specially strong 
armouring and a very carefully com- 
pressed rubber insulation. 

The pump motors are completely en- 
closed, owing to the considerable moist- 


Fic. Wincu, WILNELMINA Pit. 


the mechanical part of all the pumps; and suspended in which is under a comparatively low pressure. Divisions 
tue pit frame with its cabie drum. “have been provided in the water jacket in order to cause the 
The pumps are of the well-known Sulzer type, and are ~ water to thoroughly cool all parts of the casing. The interior 


ure in the pit. In order, however, to carry 
away the heat generated internally, they 
are cooled by means of water derived 
from the lowermost stage of the turbine, 
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EXCHANGE. 


of the motor is kept thoroughly venti- 
lated by means of fan draught, thus 
ensuring cool rotor windings. 

The pumps are lifted and lowered 
by the larger of the two winches, 
which is provided with two drums. 
Fig. 6 shows this winch, the mechani- 
cal part of which has been constructed 
by the Kénigin-Marienhiitte, at Kains- 
dorf i. S. Each drum supports one 
pump. The winch is operated by an 
80-H.P. motor through triple gearing. 
In order to be able to lift each pump 
separately, each drum is connected to 
the shaft by a clutch. The drum 
brakes are very powerful, with a view 
to ensuring easy manipulation of the 
umys. 

The three-phase motor driving the 
Winch operates at 2,000 volts pressure : 
and is controlled by an oil switch 
separated from the starting resistance, 
and installed on the driver's stand close 
to the controller. The controlling and 
brake levers are inter-locked, the former 
being free to work only while the brake 
is lifted, whereas the braking lever 
is only disengaged when the controlling 
lever has been moved to its zero position, 
thus inserting the greater part of the 
starting resistance. 

The latter is of the liquid type, 
immersed in soda solution, which can be 
cooled when required, by means of a 
small pump which forces it through a 
cooling coil. 

The speed of lifting the pump was not 
to exceed 0°13 metre per second. 


The winch has been so designed that it may be used after 
the conclusion of the sinking work, in hauling material and 
conveying the men, when the rope speed can be raised to 
2 metres per second, by coupling the motor direct to the 
first shaft of the intermediate gearing. The winch will then 
be able’ to !lift 2,000 kg., for which the motor and starter 
were ‘originally ‘designed. Between the depth gauge and 
controller a lever system has been inserted, for throwing the 


TyPpEWRITING TELEGRAPH TRANSMITTER, LIVERPOOL COTTON 
EXCHANGE. 


controller lever and braking lever into their zero positions as 
soon as the lifting path has been traversed, and applying the 
safety brake when the cage has run beyond its limit. 

The other winch represented in fig. 1 is provided with 
only one drum, and is used for hauling purposes. The 
mechanizal part of this winch has been constructed by the 
Haarlem Machine Works, for a useful load of 1,000 kg. 
and 2 rope speed of 1°8 m/sec. The output of the motor, 
which is also run on a 2,000-volt circuit, is about 50 H.P. 
The construction of this winch, as regards the arrangement 
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and effect of the brakes, design of controller, and mutual 
interlocking of the braking and controlling levers, resembles 
the larger winch. The drum brake levers are connected to a 
small braking magnet, which releases the weight of the brake 
and throws it into gear, if the supply is interrupted. The 
electrical part shows no distinctive feature worthy of notice, 
as compared with the other winch, but the starter has no 
liquid resistance, and the switch is not separately arranged. 
The above particulars are derived from a recent article by 
\W. Philippi, published in the Hlektrotechnische Zeitschrift, 


ELECTRICAL CLOCK AND TELEGRAPH 
INSTALLATION AT THE _ 
LIVERPOOL COTTON EXCHANGE. 


Tue new Liverpool Cotton Exchange, which was formally opened 
by H.R.H. The Priace of Wales at the end of November, is now in 
the ocenpation of the members of the Cotton Association, and we 
are enabled to place before our readers a descriptive account of the 
electrical work carried out there by the Private Wire and Telephone 
Insta'lation Co., Ltd., of 8, Queen Street, London, E.C., under the 
direct personal supervision of Mr. J. L. Newland, the Managing 
Director. 

We may state that the building, which is said by some to be the 
finest commercial edifice in the kingdom, and which has been 
erected at a cost of £350,000, stands on an “ island ” site, having four 
frontages. 

The work to which we draw attention consists of the Electric 
Clock and Telegraph Installations. With regard to the 
former, we may say at once that it is the largest electric clock 
installation fitted in this country, comprising, as it does, close 
upon 120 clocks, all of which are driven by the controlling 
pendulum shown on the opposite page. 

In the Exchange Hall-are four very handsome bronze and 
opal dials, 30 in. in diameter, on which, in addition to Green- 
wich, New York time also is shown; there are also 114 clocks 
distributed throughout the various offices in the building. 

The whole of the clocks being connected in series, it was thought 
advisable to provide some ready means of testing the circuits, in 
order to locate any faults which might occur, and to provide some 
means of cutting out a faulty circuit, while leaving the remainder 
of the clocks working. To this end all the circuits have been 
brought to a test board, which we illustrate, and are connected to the 
nultiple plug contact which may be seen on the middle of the board. 
Normally, with the plugs withdrawn, the clocks are in circuit, but 
in the event of a fault occurring, the plugs are inserted one at a 
time until the circuit is complete, thus cutting out the faulty loop. 
This board, which comprises everything necessary for testing and 
adjusting such a system, isa fine piece of work, and was made by 
the Consolidated Supply Co., of Canonbury. : 

The clocks are working off a primary battery of patent central 
zinc Leclanché cells, and as the size of the battery depends on the 
number of clocks in circuit, a multiple switch is provided at the base 
of the board, which enables the number of cells or the size of the 
battery to be varied according to circumstances. To effect this, the 
controlling pendulum is short-circuited by means of a plug shown 
upon the right-hand side of the board, aud the amperemeter thrown 
into circuit by withdrawing the left-hand plug; the radial switch 
is then adjusted, so that the current flowing is as near °3 amperes as 
possible, 

Every effort has been made to provide against the possibility 
of a breakdown; to this end the battery is duplicated, and the 
two-way switch, seen at the top of the board, enables either 
battery to be used, the system being thrown over to one battery 
while the other is being tested, for which purpose a voltmeter, 
on the test board already referred to, has been provided. 

On this board is also furnished a ready means of adjusting the 
clocks, The advancement of all the clocks half a minute can be 
easily procured by momentarily introducing the plug into the two 
left-hand contacts, thereby short-circuiting the controller; while, 
on the other hand, the insertion of all the plugs into the multiple 
plug block allows the impulses coming from the controller to go by 
wnheeded until the clocks have been correctly synchronised. The 
system adopted is that of the Synchronome Co., of London. 

The Telegraph Installation consists of a system for telegraphing 
the prices as they fluctuate ‘‘on Change,” to the various suites of 
offices in the building, occupiéd by members of the Cotton 
Association. 


In the Central Exchange Hall, near the blackboard where prices _ 


ate marked up, an operator is seated in charge of the trans- 
nitting instrument, which is-operated by a key-board closely 
teeembling that of an ordinary typewriting machine. This instru- 
ment can operate almost any number of receiving instruments, 
and will, for the present, be working 50. = 
On the transmitter is a continuous tape, on which the meange 
being transmitted is typed, so that the operator can read what 
18 sending, and correct any error, should such be made. 
The instruments in the offices consist of receivers only, 
and are fitted with continuous tapes on which the quotations trans- 
uftted, are received simultaneously in every office in the building. 
The advantages of such a system to members of the Association 


“become common in various exchanges in the country, where it is of 


will be obvious, and it is expected that similar installations will 


such importance for members to be’ instantly informed of the 
prices as they fluctuate. 

The system, that of the Typewriting Telegraph Corporation, Ltd., 
“Steljes” patent, is an adaptation of the original ‘“ Wheatstone 
A.B.C.” working, with letters and figures direct. 

In order to minimise, as far as possible, the chance of a break- 
down of the system, the installation is divided into three sections, 
but all operated by the one controlling keyboard. Two sections 
ate at present complete, and the third will be added as required. 

The generator consists of three multiple-magnet magneto 
machines, with shuttle armatures, giving one complete reversal of 
current. per revolution. The three machines are all coupled 
on one shaft and driven by a 4-H.P. motor, placed in the base of 
the desk, and supplied from the lighting mains. The current 
collecting brushes for the magnetos are spring controlled and very 
substantial. 

The contact pointer is situated immediately over the magnetos; 
the vertical spindle being driven from the magneto shaft by worm 
gearing. The circular type of keyboard has been abandoned, the 

eys being brought up in stepped rows and arranged in standard 
typewriter form. 

The return current to the magnetos is brought through one 
platinum contact on the controller, which has a very large area to 
carry the whole of the current. 

The receivers are wired in multiple series circuits of 10 each, 
each magneto being capable of operating 30. Condensers are con- 
nected across the circuit to overcome any inductive effect. These 
recorders have been much improved during recent years; spring 
driving is now substituted for the weights, enabling the machine to 
be wound up while working if necessary. 

Each receiver is fitted with two magnets, one having a polarised 
armature oscillating in synchronism. with the alternating line 
current, and the other lifting the paper when an interruption occurs. 
The escapement has also been much improved ; instead of the double 
tooth wheel, two opposed crowns of inwardly projecting pins are 
used, giving a much freer and more certain motion. 

The type wheels have been designed to suit the requirements 
of the Cotton Association, special characters being necessary to 
meet their particuiar terms. 

The instruments are provided with long flexible cords, 
attached to differential plugs provided in the wainscotting, and 
stand upon pedestals or tab!es; by this arrangement another instru- 
ment can be immediately fitted in the event of a fault occurring 
on the one in use, and in the case of an office being unlet, the 
instrument can be put away. - 

The wiring throughout both these installations consists of No. 16 
highly insulated V.R. wire, drawn into seamless screwed steel tube, 
and, approximately 11 miles of wire and four miles of tube have 
been used on the two systems. Zs 

‘The architects are Messrs. Matear & Simon, of Liverpool, and the 
building contractors, the Waring White Building Co., who have 
earned a substantial bonus by completing within two months of the 
time specified in their contract. 


CONTRACTS OPEN. 


(Concluded from page 146.) 5 


Spain.—January 28th. The municipal authorities of 
Azuaga (province of Badajoz) are inviting tenders until the 
28th inst. for the concession for the electric lighting of the town 
during a period of 25 years, Tenders are to be sent to El Secretario 
del Ayuntamiento de Azuaga (Badajoz). 


Sydney (N.S.W.).—March 6th. The Board of Trade 
Journal says that tenders will be received at the office of the 
Deputy Postmaster-General, Sydney, New South Wales, for the 
supply to the Departmental Stores, Sydney, of 74 tons of hard-drawn 
copper wire, 2(0 lb. per mile. Specification and tender forms may 
be obtained at the General Post Offices, Sydney, Melbourne, 
Brisbane and Adelaide. A price at per ton must be submitted. 
The shortest time in which the wire would be delivered, and the 
country in which the copper is produced, must be stated. Tenders 


* must be addressed to the Deputy Postmaster-General, Sydney, and 


endorsed ‘‘ Tender for copper wire.” 


Walthamstow.— February 8th. Water-tube _ boilers, 
coal-conveying plant, engines and dynamos, condensing plant, water 
purifying and softening plant, and switchboard extensions for the 
U.D.C. electricity works extensions. See ‘‘Official Notices” to-day. 


Warrington, — January 28th. Cables, switchboard 
panel and transformers, for the Electricity Department. See 
“ Official Notices ” January 11th. 


CLOSED. 


 Belfast.—Mr. McCowen, the city electrical engineer: 
reported to the Tramways and Electricity Committee on 21st inst 
that he had received fenders from 18 firms for steam dynamos 
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comprising 53 alternatives for various combinations of engine and 
dynamo, and 16 tenders for condensing plant. He recommended 
the tender of Messrs. Willans & Robinson, Ltd., for two 1,000-Kw. 
turbo-dynamos, at £14,956, and next to that the tender of Messrs. 
Dick, Kerr & Co. for two 1,000 kw. steam dynamos, at £16,846. 
For condensing plant, he recommended the tender of Messrs. 
Willans & Robinson, Ltd., at £3,191. The Committee recommended 
to the City Council, for its confirmation, Messrs. Willans and 
Robinson’s tender for the dynamos and condensing plant at the 
quoted amounts. The time of delivery is eight months. 


Brush Contracts.—The following contracts have recently 
been secured by the Brush Electrical Engineering Co., Ltd. :— 
For Mr. P. J. Mitchell, Westminster, 200-kw, turbo-alternator. 
For the Dunlop Rubber Co., Birmingham 300-kw. Brush-Falcon steam 


dynamo (repeat order). 
For the Yatmouth Corporation, four double-deck completely-equipped cars. 


For the Accrington Corporation, 19 completely-equipped tramcars and over- 


head line equipment. 
For Messrs. Bruce Peebles & Co. (for Shanghai), 28 cars and trucks (extension 


order). 


Glasgow.—The Tramways Committee of the T.C. has 


accented the following offers :— 


Scrap vulcanised cable.—Samuel Galbraith. 

Brass and copper borings.—R. Hutcheson. 

Special work, Argyle and Glassford Street crossing.—Lorain Steel Co, 
Pole tops for stopping-place signs.—J. & A. Law. 

Armature binding wire.—G. P. Wall. 

Carbon brushes for motor-generator.—Crompton & Co., Ltd. 

Acme tape.—British Thomson-Houston Co. 

2/0 trolley wire.—United States Steel Products Exports Co. 

Telephone repair parts.—General Electric Co., Ltd. 

Carborundum wheels for buffing machines.--Thos. Potter. . 
Spark plugs for oil switches.—British Westinghouse Electric & Manufacturing 


Co , Ltd. 
Three-pole porcelain fuses.—W. C. Yuille & Co. 
Petroleum residuum.—British Paving Co., Ltd. 
Shunt coils for are lamps.—Brockie-Pell Are Lamp Co., Ltd. 
Gear cases.—British Thomson-Houston Co., Ltd. 
Westinghouse field coils—British Westinghouse Electric & Manufacturing 


Co., Ltd. 
Wattmeter and circuit breaker, controller fingers. —- British Thomson- 


Houston Co., Ltd. 


The Electricity Committee has recommended for acceptance the 
following offers for additional plant required in connection with the 
extension of Port Dundas station :— 

Two steam boilers and two sets of mechanical stokers.—Messrs. Babcock 
and Wilcox, Ltd., £4,015. (The Stirling Boiler Co,’s offer amounted to £3,994.) 
Steam turbine-alternator and condensing plant.—Messrs. Willans and 


Robinson, £14,752—the lowest tender. . 
Motor-generators.—The British Westinghouse Electric & Manufacturing 
Co., Litd., £10,950—the lowest offer which complied with the specification. 


The switchboard is to be extended at the scheduled rates in the 
contracts with Messrs. Ferranti, Ltd., and the British Westinghouse 
Co. for that work. 


Great Yarmouth.—Messrs. Thermit, Ltd., have obtained 
an order from the Corporation for the welding, by their patent 
alumino-thermic process, of the extension of the Great Yarmouth 
tramway system to Caister. 


Kingston-on-Thames.,—The T.C. has accepted the 
tender of Messrs. Prestwich & Burt, of Kingston-on-Thames, for 
wiring the new public schools for the electric light, at £165. 


London.—The Highways Committee of the 1L.C.C. has 
received the following tenders for the execution of the roadwork 
and platelaying in connection with the reconstruction of the tram- 
ways in Holloway Road, Hackney Road, City Road, and Bow Road, 
the latter being for the overhead trolley system :— 


Dick, Kerr & Co. .. (recommended) £93,116 
John Mowlem & Co, 
Robert W. Blackwell & Co. 194,314 
J. G. White & Co. 108,324 
Wn. Griffiths & Co. 114,506 
British Electric Equipment Co. ie 120,000 


The tender of Chas. Wall, amounting to £25,000, is also proposed 
to be accepted for the erection of a car-shed at Holloway ; and that 
of Bolckow, Vaughan & Co. for the supply of bull-headed rails for 
the car-shed tracks for the sum of £1,513 103s. 6d. P. and W. 
MacLellan, Ltd., tendered at £1,609, the Barrow Hematite Steel Co. 
at £1,613 10s. 8d., and Cammell, Laird & Co. at £1,670 17s. 6d. 

The undernoted tenders have also been received for the delivery 
of (1) track rails, and (2) slot rails and conductor tee rails, for 
further sections of the tramways :— 


1.—Track Rams, &c. 
E. Le Bas & Co. x (incomplete) £27,240 


The Lorain Steel Co., U.S.A. 28,026 
Walter Scott, Ltd. .. ste = 29,919 
Bolckow, Vaughan & Co. .. (recommended) 81,231 
Barrow Hematite Steel Co. 31,965 
P. & W. MacLellan .. ee es ee oe 32,758 
Steel, Peech & Tozer ee 85,675 


Engineer’s estimate, £25,907. 


2.—Stot Ratts anp Conpvuctor TEE Ratts. 


E. Le Bas & Co. os ee ee £20,877 
P.& W. MacLellan .. ee 

Frodingham Iron & Steel Co. (recommended) 23,047 
Bolckow, Vaughan &Co. .. 25,651 


Barrow Hematite Steel Co. 
Engineer's estimate, £19,810, 


-and in other respects. 


The Highways Committee, in reporting on the offers, states that 
the lowest tender for track rails and those of the next two firms do 
not comply With the specification in regard to the time of delivery 
In the case of the slot rails, &c., neither of 
the two lowest tenders conforms with the specified time for 
delivery, and the Committee therefore recommends the acceptance 
of the third lowest tender, which is in accordance with the 


specification. 


Radcliffe.—The U.D.C. has accepted the tender of 
Callender’s Cable & Construction Co. for the supply of traction 
feeder cables. 


Shanghai-Nanking Railway.—We understand that 
Messrs. D. Santoni & Co. (1906), Ltd., have just obtained in o} en 
competition the contract for the supply of 100 of their “Santoni” 
flame and enclosed arc lamps, with all poles and accessories, for 
£1,444, 


Southampton Docks.—An order has been placed with 
Messrs. Johnson & Phillips, Ltd., for supplying and erecting cables 
and boxes for the coaling jetty. 


Walsall.—The T.C. has accepted the following tenders 
for supplies to the tramways :— 


Stewarts & Lloyds, Ltd.—Steam pipes. 

British Thomson-Houston Co., Ltd.—Forged steel G.E. pinions. 
Magnolia Anti-Friction Metal Co.— Bearing metal. 

H. Peace & Co., Ltd.—Trolley wheels. 

Docker Bros., Ltd.—Varnishes and gold size. 

A. Hess & Bros., and T. H. Newsome & Co.— Oils. 


West Ham.—The! Corporation has placed an order with 
the General Electric Co. to convert a second of the existing 600-Kw. 
Ferranti sets at the generating station to a two-phase set. The 
company are the contractors for the conversion of the first set, and 
they have agreed to carry out similar work to the second set for 
£827, being an increase of £22 upon their previous contract on 
account of the rise in the price of materials. The Council is to 
avail itself of the option, under its contract with Messrs, 
Willans & Robinson, Ltd., to order a second turbo-generator. The 
order is to be placed subject to the sanctioning of a loan for the 
estimated cost of £8,300. The electrical engineer reports that, so 
far as he can judge, it will not be necessary to install the second 
turbo-generator until September, 1908. 


FORTHCOMING EVENTS. 


To-day’s Events (Friday, January 25th).—At 5 p.m. Physical Society. Mr. W. A. 
Scoble on ‘The Strength and Behaviour of Brittle Materials 
under Combined Stress.’’ Mr. F. Twyman on ‘A Spectrophoto. 
meter.” Mr. K. J. Tarrant on ‘‘ Photographs of Electric Sparks.” 

At 6.30 p.m. Northampton Institute. Annual prize distribution. 

At7p.m. Armstrong College Engineering Society. Mr. J.C. Browne 
on * Electric Traction.” 

AtSp.m. Institution of Civil Engineers (Students). Mr. C. A. Ablett 
cn Alternating-Current Commutator Meters.”’ 

At 7.30 p.m. North-East Coast Institution of Engineers and Ship- 
builders. Meeting 

“At 7.80 p.m. The Chartered Institute of Secretaries. Mr. G. Moores 
on ‘* Weights and Measures Reform.” 

At 7.30 p.m. Institution of Electrical Engineers (Manchester Students). 
Mr. E. G. L. Mosley on ‘‘ Adaptability of Electricity to Mines.” 


Saturday, January 26th. Northampton Institute Engineering Society. Visit 
the Gas Light and Coke Co.’s works, Beckton. 
At 2.30 p.m. Institution of Electrical, Engineers (London Students) 
Visit to one of the G.P.O. Telephone Exchanges. 
At 6.30 p.m. Northampton Institute Annual Conversazione. 
Tuesday, January 29th.—At 8 p.m. Faraday Society. General Discussion 0 
“Osmotic Pressure.” 
Wednesday, January 30th.—At 7.30.m. Institution of Electrical Engineers 
(London Students). Mr. B. A. Tubini on ‘“‘ Telegraphy.” 
At8p.m. Institution of Civil Engineers. Students’ visit to the Tele 
graph Department of the G.P.O. 
At8p.m. Society of Arts. Mr. J. Parsons on ‘‘ Apprenticeship.” 
Thursday, January 3lst.—At 3 p.m. Royal Institution. Major P. 4 
MacMahon, D.Sc., on ‘* Standards of Weights and Measures.” 
Friday, February 1st.—Northampton Institute Engineering Society. Mr. 2: 
Graves on ** A Few Points in Connection with a.c. Traction.” 
Saturday, February 2nd.—Institution of Electrical Engineers (G)asgow’ 
Annual Smoking Concert. 
At 230 p.m. Institution of Electrical Engineers (London Students) 
Visit to G.P.O. Telephone Exchange. 


THE ELECTRICAL ENGINEERS R.E. (VOLS) 


‘Tue following orders are issued :— 
Monday, January 28th.—*A’ Company, recruits’ infantry drill, 6 p=! 
technical instruction, 7 p.m. 
Tuesday, January 29th.—*B’’ Company, recruits’ infantry drill, 6 pl} 
technical instruction, 7 p.m. Medical examination recruits, 6.30 to p.™ 
Wednesday, January 30th._—‘t A’’ Badge examination. 
Thursday, January 3ist.—"* C’’ Company, technical instruction, 7 p.m. 
Friday, Febru 1st.—*D*’ Company, recruits’ infantry drill, 6 p.m. tech 
nical instruction, 7 p.m. < 
Witrnrip O, Dumste, Captain, R.E., and Adjutant, 
For (VS 
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ORDER Proors.—On Friday 
the Examiners commenced the consideration of the Private Bills for 
next session, with regard to proofs of Standing Orders. The following 
were ordered to proceed: London County Council (Electric Supply), 
North-East London Railway, Sheffield Corporation, West Riding 
Tramways, Birmingham Corporation, Manchester Corporation 
Tramways, London Electric Supply, and the Barnsley, Wombwell 
and Meth Tramways. 


The London County Council Tramways Bill and the Cavehill and 
Whitewell Tramways were postponed, the former till February 15th, 
and the latter till January 28th. Both these Bills are being opposed 
on Standing Orders. 


On Monday thé following Bills were ordered to proceed :— 
Oxford and District Tramways, Leicestershire and Warwickshire 
Electric Power, Newcastle-upon-Tyne Corporation, Electric Supply 
Corporation, Richmond (Surrey) Electricity Supply. The con- 
sideration of the Middlesbrough, Stockton-on-Tees and Thornaby 
Tramways was postponed till February 14th. 


The Examiners on Tuesday considered a number of 
Bills, and among the Bills ordered to go forward were the 
London and North-Western Railway; Folkestone, Sandgate 
and Hythe Tramways; West Yorkshire Tramways; Great 
Northern and City Railway; Lower Thames Tunnel Tramways. 
Amongst the Bills which were postponed was that of the York and 
District Tramways until February 14th, as it is down in the list 
as opposed. Inthe case of the Boston Spa Gas, the promoters 
failed to comply with Standing Orders, and the matter will have to 
be reported to the House. 


On Wednesday the Administrative County of London and 
District Electric Power, the London County Council (Gereral 
Powers), the London United Tramways, the North Metropolitan 
Electric Supply, the Watford and Edgware Railway, and the 
London and District Electric Power Bills were ordered to go 
forward. 


Private Bints.—The Chairmen of Committees have met and 
decided that the following Bills shall originate in the House of 
Lords next session :—The Administrative County of London and 
District Electric Power, Birmingham Corporation, Cavehill and 
Whitewell Tramways, Electric Supply Corporation, Folkestone, 
Sandgate and Hythe Tramways, London and District Electric 
Power, London Electric Supply, Manchester Corporation Tram- 
ways, Middlesbrough, Stockton-on-Tees and Thornaby Tramways, 
West Riding Tramways, West Yorkshire Tramways and York and 
District Tramways. 

SoMERSET AND District Exectric Powrer Birn.—On Tuesday 
the promoters of this Bill should have appeared before the 
Examiners, to show proofs of compliance with Standing Orders; 
but as they did not appear, the Bill was marked “dead.” The 
deposited measure had for its object the extension of time for com- 
mencing the works, to give powers for the purchase of loans, to 
enable the company to acquire provisional orders for the supply 


_of electric light and also to issue capital at a discount. 


Institution and Lecture Notes.—INsritution or 
ExectricaL SEctTIon).—At a meeting of 
the Section on the 8th inst., Dr. J. T. Bottomley described a piece 
of apparatus invented by the Hon. R. J. Strutt, which showed in 
a remarkable way the properties of radium. A pair of gold leaves, 
after the manner of a gold-leaf electroscope, were hung from the 
bottom of asmall tube containing a few grains of bromide of 
radium. The radium tube was supported from the top of the glass 
cover of the apparatus by a small bar of fused quartz which was a 
nearly perfect insulator. The radium itself was coated witha 
pasty solution of phosphoric acid, which made it conductive. As 
the very active beta emanation escaped through the walls of the 
radium tube, the alpha radiation electrified the gold leaves, which 
thereupon diverged. When they had diverged sufficiently they 
touched two aluminium plates and discharged themselves, the action 
going on periodically, and the leaves being charged and discharged. 
In the apparatus sctown the leaves were charged and discharged 
in 3} minutes. The vessel which contained the apparatus 
was highly evacuated by means of a Sprengel pump, the air pressure 
being reduced to something like the ten-millionth of an atmos- 
phere. Dr. Bottomley mentioned that he had set up the apparatus 
for the purpose of finding whether, after a very long time, the 
activity of radium decreased or disappeared. The observations will 
tell whether the period of action of a radium clock becomes longer 
with time. 

INsTITUTION OF ELECTRICAL ENGINEERS (MANCHESTER 
SrupEnts).—Mr. R. W. Willis, Hon. Secretary of the Students’ 
Section, has resigned his position, having obtained an appointment 
with the Perth Corporation; Mr. L. H. A. Carr, of 60, Seymour 
Grove, Old Trafford, Manchester, has undertaken the duties. 

The Annual Dinner of the Students’ Section is to be held on 
February 9th. 

oF EnectricaL ENGINEERS (GLAsGow STUDENTS). 
~At a recent meeting, Prof. Magnus Maclean in the chair, 
Mx R. Rankine, assistant in the department of Electrical Engin- 
— in the Technical College, read a paper on the “ Induction 

otor.” 


Roya Socrsty.—Among other papers set down to be read at last 
night’s meeting we note the following :—"Haperiments on 


machinery in the lovomotive, carriage antl wagon shops at 
Stratford 


Dark Space in Vacuum Tubes,” by Sir Wm. Crookes; “On a New 
Iron Carbonyl, and on the Action of Light and of Heat on the 
Iron Carbonyls,” by Sir James Dewar and Dr. H. O. Jones. 


INSTITUTION OF ELECTRICAL ENGINEERS (LONDON STUDENTS).— 
The meeting of the Students’ Section, arranged for Wednesday, 
February 13th, has been postponed to Wednesday, February 20th. 


Guascow TrecunicaL Scientiric Socrety.—A meeting 
of the Society was held on Saturday last, when Mr. W. W. Lackie 
presided. A paper on “The Development of the Alternating- 
Current Motor” was read by Mr. W. B. Hird. 


On January 17th a lecture on “Smoke Prevention and Fuel 
Economy ” was delivered by Mr. W. H. Booth to the Royat ScHoon 
oF Miuitary ENGINEERING at Chatham. The lecturer took as the 
basis of his argument the fact that there were furnaces at work 
which produced perfect combustion with economy by adhering to 
the well-known principles which govern combustion. Practice had 
shown that with a sufficiently high temperature smokelessness was 
secured, and the problem practically resolved itself into a question 
of sufficiency of refractory lining. As regards economy of fuel, 
this was to be secured by regarding a furnace as a vessel in which 
fuel and air were combined in quantities as nearly as possible of 
the correct chemical equivalents in order that the percentage of 
carbon dioxide in the waste gases should be as great as possible. 
Toe lecture was illustrated by slides showing various forms of 
furnace for bituminous coal and for liquid fuel, steam-blown 
furnaces, induced draught fan installations and sundry boilers. 


At a meeting of the CHarTERED INsTITUTE OF SECRETARIES held 
at Winchester House on Wednesday evening last, Mr. S. Jackson, 
of the Decimal Association, lectured on “The Metric System.” 
To-night, before the same Institute, Mr. G. Moores is to lecture on 
“ Weights and Measures Reform.” 


Socrzty or Motor-Omnisus EncINEERS.—At a meeting of the 
above Society held last Monday, the 21st inst., at the Hotel Cecil, 
under the presidency of Mr. Shrapnell Smith, Editor of The Com- 
mercial Motor, a paper was read by Messrs. E. W. Hart and W. P. 
Durtnall upon “ Petrol Electric Transmission for Road Vehicles in 
Comparison with Purely Mechanical Systems.” An interesting 
discussion followed, which was adjourned until February 4th. 


Mr. Charles Bright, F.R.S.E., M.I.E.E., lectured on the 17th 
inst. to the Royal Artillery Institution, Woolwich, on “ Submarine 
Telegraphy.” 


The Lighting of Oxford Street.—Anyone who has 
of late seen Oxford Street by night cannot fail to admire the new 
method of lighting this important thoroughfare. We have not 
seen one better lighted. Below we are enabled to give a few 
particulars respecting the work, and are especially glad to note that 
so great animprovement can be maintained at a cost equal to the 
price paid previously for gas lighting. We hope we may not hear 
any more statements made about London going back to gas. To 
light the whole of the thoroughfare 81 flame arc lamps of the 
“‘Excello” type bave been installed, these replacing 122 gas lamps. 
The lamps are arranged to burn nine in series on a 480-volt circuit 
and their current consumption amounts to 10 amperes, using 10 
and 9 mm. carbons. The lamps burn for 16 hours. They are 
arranged, for the greater part, two on each pole, in the centre of 
the road, but there are six single centre pole and five single side 
pole lamps. Switches are placed at each end of each circuit of 
nine, and by means of a special plug, in the event of a fault 
occurring on any one circuit, half the lamps can be used on 
240 volts. For the supply of energy 7/16 “ Dialite ” cables, supplied 
by the St. Helens Cable Co., were laid down in earthenware ducts. 
The lamps are placed at a height of 25 ft. from the roadway, on 
poles supplied by Messrs. Walter MacFarlane & Co. At 12.30 
a.m. alternate lamps are switched off, one being left alight on each 
bracket. The inclusive charge per lamp per annum is £20 13s. 7d., 
which results in a total for the whole lighting exactly equal to that 
of the previous inferior gas lighting. 

In spite, however, of the improvement made in the lighting, the 
“Roads Improvement Association” has found fault with the 
position of the poles in Oxford Street. It has communicated 
with the L.G.B. on the subject, alleging that the standards 
in the middle of the road are a source of danger to the public. 
It draws the attention of the Board to the fact that the practice 
was condemned by the Royal Commission on London Traffic, 
and that the St. Pancras B.C. has recently gone to considerable 
expense in removing electric lamp standards from the centre of 
the roadway between Portland Road Station and Tottenham Court 
Road. The Association did not, so far as we may judge from the 
reports published, mention when citing the above, that Oxford Street 
is considerably wider than the thoroughfare from which the St. 
Pancras B.C. has removed the centre poles, The Board replied that it 
is a matter in which it has no authority to intervene. 


For Sale.—The Dewsbury Corporation is inviting tenders 
for the sale of 200 demand indicators. Some particulars appear 
among our advertisements. 


The New Power Station of the G.E. Railway.— 
In their report for the past half-year, the Great Eastern Railway 
Co.’s directors state that the accounts show an ,expenditure of 
£53,445 for the electric power house at Stratford. The works are 
estimated to cost about £120,000, and will, when completed, supply 
the electricity for lightizg the Liverpool Street Station and 
Hotel, as well as several of the suburban stations, the goods depits, 
and the workshops at Stratford, and also the power for driving the 
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The Rating of Tramroads.—Judgmeat was given in 
the Court of Appeal on Wednesday in the case of the Blackpool and 
Fleetwood Tramroad Co. v. the Thornton Urban District Council, 
in which the plaintiff company appealed from a decision of the 
Divisional Court of King’s Bench. They had been rated as owners 
and occupiers of a tramway track on the full net annual value. They 
appealed to the Divisional Court on the ground that they bad not 
been allowed the benefit of the reductions provided by the Public 
Health Act. The tramroad was constructed on lands which were 
the exclusive property of the company except where it passed over 
certain roads and public highways by means of level crossings. 
The respondents’ case was that the land in question was not used as 
a railway and constructed under the powers of any Act of Parlia- 
ment within the meaning of the Public Health Act. The company 
contended that it would, and could, only be worked as a railway, 
-and was, in fact and in law, used as a railway, and the company 
was, therefore, entitled to assessment at one-fourth of the net 
annual value. Sir Gorell Barnes, in giving judgment, said it 
appeared to him that the line was only in fact constructed under 
the powers of the Act of Parliament for public conveyance, and 
therefore it appeared to him that the appellants had succeeded in 
showing that their lands were used only as a railway, and that the 
asses:ment ought to be reduced to one-fourth of the net annual value. 
Lords Justices Farwell and Buckley concurred, and the appeal was 
allowed, with costs, 


Fatalities—At an inquest held on 18th inst., at 
Longton, into the death of Herbert Griffiths, a Chester electrician, 
who succumbed to burns sustained whilst engaged in installing 
electric plant at the Park Hall Colliery in December last, lengthy 
expert evidence was given upon the relation of the motor to the 
explosion. The Coroner ‘pointed out that the experts differed in 
their opinions, and he advised the jury to find that deceased suc- 
cumbed to burns sustained throvgh an explosion, but that there was 
not sufficient evidence to show how the explosion was caused. 

A correspondent writes that on Monday a youth, named Oswald 


. Walker (17), was found unconscious, sitting near an electrical motor 


at Messrs. Hartley Bros.’ Works, Ravensthorpe, Yorks, curriers. He 
was badly burnt about the hands, and he died immediately from 
injuries. 


New Map of the Metropolis.—Mr. Edward Stanford, 
of 13 and 14, Long Acre, W.C., has just published a new map 
(selling in sheet form at 1s., and at 3s. 6d. folded in case), which 
shows the various Metropolitan railways, tramways and mis- 
cellaneous improvements as deposited at the London County 
Council by November 30th, 1906, for the 1907 session. Among 
other things indicated on the map is the important proposed 
electric line of the London and North-Western Railway, the rail- 
ways and tramways in operation, railways sanctioned or proposed, 
the boundary of the Administrative County of London, the proposed 
areas under the L.C.C. Electric Supply Bill, and the London and 
District Electric Power scheme, &c. The map is of handy size 
(roughly 20 in. x 15 in.), and is one to which electrical men will 
have occasion to refer pretty frequently during, at any rate, the 
next six months as the various new schemes affecting London 
electric supply and transportation matters come under Parlia- 
mentary consideration. 


The Brush Strike.—The Nottingham Guardian says 
that the dispute at the Brush Electrical Engineering Co.'s Works, 
which commenced 17 or 18 weeks ago, is not yet settled. On 
January 17th a conference arranged by the Board of Trade was held 
between Lord Vaux, the chairman of the company, and Mr. J. J. 
Steinitz, and representatives of the men, but it is stated that the 
company refused to give way at all in regard tothe rate. As we 
recently pointed out in our pages, the company seems to be fully 
served by the new men taken on in the place of the strikers. 


Motor-Car Progress.— Under this heading the 
Morning Post specialist ended the old year with the following 
description of a momentous discovery:—‘In connection with 
obtaining the maximum efficiency from a motor, an ingenious 
device by way of an indicator has been shown in use on a Saurer 
motor. Owing to the amazing rapidity with which an internal 
combustion motor turns, the indication is by means of a szries of 
light flashes from a needle point,as it were. By this means you 
can readily detect precisely at what position of each revolution of 
the crankshaft there is undue efficiency, though in place of being a 
wavy line, as it were, the curve is in shape somewhat like the out- 
line of a boot, the heel to the tag part representing the increase of 
pressure arising from the explosion or power-stroke ; from there to 
the toe the exhaust and intake, and along the sole the compression 
stroke, as it were. By seeing over which of these areas there is 
less than normal indication, it is practically possible to detect the 
cause of inefficiency without examining the motor.” After that, who 
is bold enough to assert that our Board Schools are useless? The 
paragraph simply reeks with discoveries, and luckily for the world 
it was signed, . 


Tramear Brakes.—The Highways Committee at Tues- 
day’s meeting of the L.C.C. referred to the report by Lieut -Col. 
H. A. Yorke on the tramway accident in Archway Road last June, 
to the Inspector’s recognition of the series of tests carried out 
by the County Council’s chief officer of tramways, and to his 
approval of the suggestion that a supplemental mechanical device 
should be fitted in connection with the magnetic brake, so that the 
latter might be applied by hand, if necessary. A large number of 
the Council’s cars had been fitted with a special type of electro- 
magnetic brike. One of the difficulties referred to by the Board 


of Trade Inspector in the Highgate accident was that the power 
for working the electro-magnetic brake on the car was derived 
from a motor which was worked by the revolution of tae wheels, 
and when these skidded the appliance became useless. If, how- 
ever, the brake were properly applied it was adequate for stopping 
the car, and, as a rule, such accidents arose from defective judg- 


-ment on the part of the motormen. The supplementary apparatus 


above-mentioned was intended to obviate that difficulty, and had 


‘been designed as an additional safeguard by the chief officer, and 


developed at the car works at New Cross. The apparatus had been 
fitted and tested on two of the cars, and it appeared likely to meet, 
in a great degree, the special object for which it was designed. The 
Committee proceeded to state that the sanction of the Board of 
Trade was necessary to the increase in the speed of the cars, and a 
higher speed had been allowed on new routes in respect of all cars 
fitted with magnetic track brakes. It was hoped that the increase 
would be extended to the cars on the other lines, and that would 
mean a large advance in the earning power of the tramways. 


Appointment Vacant.—Instructor in Mathematics, for 
the Northampton Institute (£120 per session). 


OUR PERSONAL COLUMN. 


‘The Editors invite electrical engineers, whether connected with the 


technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of tie 
ExxcrricaL Rrevizw posted as to their movements. 


Central Station Engineers.—Mr. A. P. MacAuisrer, 
chief assistant and deputy borough electrical engineer at Battersea, 
was appointed by a very large majority on Friday last to a similar 
position under the Islington Borough Council. 

The second annual dinner of the Harrow Electric Light Co. was 
held in the engineers’ rooms at the works on Tuesday last week, 
Mr. Spencer Hawes presiding. After the toasts, ‘The Company 
and the Directors” and “The Staff,” had been proposed and 
responded to, a presentation of a clock was made to Mr. WaLTER 
Barns, the retiring secretary, who had been with the company for 
five years. Mr. Barnes is followed by Mr. Bishop. 

Mr. WattTER Hont, having resigned his position on the Metro- 
politan Railway’s sub-station staff, sailed on 19th inst. to West 
Africa to take up position of electrician on the Wassau (Gold Coast) 
mine at Adjah Bippo. 

The Leek U.D.C. has appointed Mr. A. Hrmmincs, of Horsham, 
Sussex, as junior assistant engineer at the electricity works. 

Out of 160 applicants, Mr. ARTHUR C. JoHNSON has been 
appointed assistant electrical engineer at Southend-on-Sea, Mr. 
Johnson was formerly at the Southend Electricity Works. © The 
T.C. has appointed Mr. H. Cotzins as switchboard attendant, and 
Mr. A. S.jHoopet, senior switchboard attendant, as junior assistant 
engineer. 

Mr. W. H. CiteeG, who has been representing the Nation:l 
Electric Construction Co. as engineer for Ireland for the last six 
years, has been appointed resident engineer at the Council’s elcc- 
tricity works at Bo’ness, N.B. 

Cotram-StowER.—On Wednesday last Mr. Gro. H. Corrtax, 
M.LE.E., chief electrical engineer to the Borough of Hampstead, 
was married to Mrs. L. McGregor Stower, at St. Peter’s Church, 
Belsize Square. A large gathering of their friends attended to 
witness the ceremony, and were subsequently received by the bride 
and bridegroom at the Town Hall. Onthe previous day Mr. Cottam 
was presented with a handsome silver tray by the staff and workmen 
of the department. We offer the newly-married pair our sincere 
congratulations and best wishes. 

Mr. Ropert W. Wittis has resigned his position at the Salford 
generating station, and has taken up the office of mains superin- 
tendent to the Perth Corporation. He has consequently relin- 
quished the post of secretary of the Manchester I.E.E. Students’ 
Section. 


Tramway Officials —Mr. R. general 
engineering assistant to the West Ham tramway undertaking, |1as 
resigned his position. 

Mr. P. Humpnrigs, A.M.I.H.E., the engineer and manager of the 
Isle of Thanet Electric Tramways and Lighting Co., Ltd., has 
resigned his position and is going out shortly to take control of the 
Malta tramways. 


General.—Mr. Pure Dawe, consulting engineer, 
announces that his address is now Dacre House, Victoria Street, 
Westminster, S.W. 

We are informed that Mr. Cus. L. Harperr resigned his posi a8 
manager of the Order and Forwarding Departments of the British 
Prometheus Co., Ltd., on the 19th inst., to take up a more lucrative 
position. 
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NEW COMPANIES REGISTERED. 


H. W. Kearns & Co., Ltd. (91,631).—This company was 
registered on January 12th, with a capital of £50,000 in £1 shares, to carry on 
the business of machine tool makers, hinists, irc ters, wire drawers, 
galvanisers, iron and brassfounders, iron and steel converters, metal workers, 
colliery and quarryowners, miners, smelters, boiler and tube makers, electric, 
hydraulic, fire, gas and general engineers, electric cable manufacturers, copper- 
smiths, electricians, suppiers of electricity for light, heat, motive power or 
other purposes, builders of tramcars, wagons, electric cars, locomotives, motor- 
cars, rolling stock, cranes, sluices and other appliances and machinery, Xc. 
The first subscribers (each with one share) are:—H. W. Kearns, Baxenden 
House, Accrington, engineer; W. HE. Kearns, Cowpe, Waterfoot, bleacher, &c. ; 
J. 8. Kearns, Cowpe, Waterfoot, bleacher, &c.; T. B. Burton, 1, Harriet Street, 
Edge Lane, Stretford, near Manchester, engineer; J. R.C. Kearns, Baxenden 
House, Accrington, engineer; J. P. T. Slade, Wellacre, The Mount, Altrincham, 
engineer; and E. Hoyle, Spring Mount, Bacup, cotton spinner. No initial 
public issue; the number of directors is not to be less than three or more than 
tive; the first are H. W. Kearns (chairman), J. 8. Kearns, J. R. C. Kearns, 
T. B. Burton and J. P. T. Slade; the last three named are managing directors ; 
qualification, £500; remuneration of managing directors as fixed by the board ; 
of others as fixed by the company. 


Lumb Electrical Bleaching Co., Ltd.. (91,562) —This com- 
pany was registered on January 7th, with a capital of £15,000 in £1 shares, to 
adopt an agreement with C. Martin, for the acquisition of the assets of the 
Electrical Bleaching Co. (1904), Ltd., and to carry on the business of bleachers, 
lyers, dressers, finishers,makers of bleaching materials, kc. The first sub- 
seribers (each with one share) are:—A. Morum, St. Michael’s House, Basing- 
hall Street, E.C., merchant; H. Pratt, St. Michael’s House, Basinghall Street, 
E.C., agent; W. Carsley, St. Michael’s House, Basinghall Street, E.C., 
nerchant; E. L. Thorp, Bank House, Edenfield, near Manchester, electrical 
cngineer ; H. Gorst, 57, Burnley Road, Edenfield, near Manchester, bleachers’ 
oreman; J. Hill, Lumb House, Edenfield, near Manchester. bleachworks’ 
manager; and J, Hill, jun., Lumb House, Edenfield, near Manchester, finisher. 
Minimum eash subscription 1,000 shares. The number of directors is not to be 
less than two or more than five; the first are A. Morum and C, Martin ; 
qualification, £200; remuneration, 1 guinea each per meeting attended. 
Registered office, Lumb Mills, Edenfield, near Manchester. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electrical Installations, Ltd. (London) (91,050).—Particulars 
of £2,000 debentures, created December 5th; 1906, have been filed pursuant to 
See. 14 (4) of the Companies’ Act, 1900. Property charged: The company’s 
undertaking and property, present and future, including uncalled capital. No 
trustees. 


Uxbridge and District Electric Supply Co., Ltd. (62,706). 
-Issue on December &th of £1,100 5 per cent. debentures, part of series created 
July 14th, 1906, to secure £35,000, charged on the company’s undertaking and 
property, present and future, including uncalled capital, No trustees. Pre- 
viously issued of same series : £33,700. 


Eleetric Reduction Co., Ltd. (54,724)—This company’s 
annual return was filed on November 10th, when the entire capital of 
£40,000 in 16,200 preference and 23,800 ordinary shares of £1 each had been 
taken up. £1 per share has been called up on 13,0C0 preference, resulting in 
the receipt of £13,000. £27,000 is considered as paid on 3,200 preference and 
23,800 ordinary. Mortgages and charges: £7,500. 


Himalaya Electric Railway, Ltd. (59,538).—This company’s 
annual return was filed on December 8th, when the entire capital of £3,000 in 
#1 oe been taken up and was considered as fully paid. Mortgages and 
charges : Nil. 


Honghton-le-Springs and District Electric Lighting Co., 
Ltd. (83,784).—This company’s annual return, made up to May 30th, 1905, was 
tiled on October 20th, 1906. The entire capital of £15,000 in £1 shares has been 
taken up. £1 per share has been called up on 7 and ls. per share on 14,993 
shares, resulting in the receipt of £752.13s. £4 remains in arrears. Mortgages 
and charges: Nil. 


Wrexham and District Electric Tramways, Ltd. (71,213). 
~-A 44 per cent. debenture, dated December 14th, 1906, to secure £4,500, charged 
on the company’s property, present and future, has been registered. Holders: 
British Electric Traction Co., Ltd., Donington Housé, Norfolk Street, W.C. 


Cambridge Electric Supply Co., Ltd. (86,457).—A second 
debenture dated December 12th, 1906, to secure an unspecified amount, but 
stamped to cover £10,000, has been registered. Property charged: The com- 
pany’s undertaking and property, present and future, including uncalled capital. 
Holders: Capital and Counties Bank, Ltd., 39, Threadneedle Street, E.C.; 
trustees for bank, E, D. Vaisey, 39, Threadneedle Street, E.C.; and H. 8, 
Simpson, 3, Sidney Street, Cambridge. : 


Windham’s, Ltd. (formerly “ Patent Night Signs Co., Ltd.”) 
(71,897).—Issue on December 10th of a £100 8 per cent. debenture, part of series 
created December 5th, 1906, to securé £200, charged on the company’s property, 
present and future, including uncalled capital. No trustees. No previous 
issue of same series. 


_ Geo. Bray & Co., Ltd. (Electrical and gas engineers, Leeds) 
(76,185).—A deed appointing new trustee, dated December llth, 1906 (supple- 
liental to a trust deed dated August 27th, 1906, securing £40,000 debenture 
Stock), has been registered. The deed confirms the assignment to the trustees 
of certain inventions and patents, and interests therein, and the company’s 
interest in a declaration of trust. Present trustees: J. W. Close, East Pareke, 
Leeds ; and J. W. Bray, Belmont, Headingley, Leeds. 


Topsham Electricity Supply Co., Ltd. (80,826).—An amended 
return has been filed re £200 debentures created October 22nd, and issued 
December 6th, 1906. In the original return the rate of interest on the whole 
amount was given as 4 percent. It is now stated as 4 per cent, on one deben- 
ture of £100, and 5 per cent. on the other debenture of £100. 


Sunderland District Electric Tramways, Ltd. (79,054).—A 
deed of charge dated December 14th, 1906, to secure not more than £20,000, has 
been registered, Property charged: The company’s undertaking and property, 
present and future, subject to trust deed of December 8th, 1908. Holders: H.R. 
Hogg, 18, St. Helen’s Place, E.C., ; and C. P. Crisp, 11, Angel Court, E.C. 


Lyndhurst Electric Lighting and Traction Co., Ltd. 
(67,254).—This company’s annual return was filed on November 26th, when 
been up and for in of a — capi of 


Accessories Manufacturing Co., Ltd. (Electricians, London) 
(84,107).—Issue on December 18th of £800 5 per cent. second debentures, part of 
series created November 28th, 1906, to secure £1,500, charged on the ae 
undertaking and property, present and future, including uncalled capital, No 
trustees. No previous issue of same series. 


Cowper-Coles Copper Corporation, Ltd. (89,493).—£5,000 
10 per cent. debentures, created August 10th and dated November 6th, 1906, 
charged on the company’s undertaking and property, present and future, 
except uncalled capital, have been registered. No trustees. 


British Prometheus Co., Ltd. (74,889).—A memorandum of 
satisfaction in full of a debenture dated September i2th, 1905, securing £500, 
has been filed. 


Engineering Instruments, Ltd. (London) (66,427).—Issue on 
December 20th of £2,110 5 per cent. debentures, part of series created Novem- 
ber 30th, 1906, to secure £5,000, charged on the company’s undertaking and 
property, present and future, including uncalled capital. No trustees. No pre- 
vious issue of same series. 


Bogota Telephone Co., Ltd. (69,059).—A trust deed dated 
December 12th, 1906, to secure £25,000 second mortgage debentures, has been 
registered. Property charged: Lands, buildings, concessions and grants at 
Bogota, Colombia, and the company’s undertaking. and property, present and 
future, including uncalled capital, subject to £15,000 first mortgage debentures. 
Trustee : S. H. Jenks, Barrow Hedges, Carshalton. 


Urban Electric Supply Co., Ltd. (57,986).—A deed dated 
December 17th, 1906 (supplemental to a trust deed’ dated July 28th, 1904, secur- 
ing £200,000 first mortgage debenture stock, with power to issue further stock 
ranking pari passu upon the terms mentioned in the said trust deed), has been 
registered. Property charged: Electric lighting and tramway undertakings, 
lands, buildings, materials and plant, freehold and leasehold hereditaments, 
shares, purchase moneys and other specific assets, and the company’s under- 
taking and general property, present and future, including uncalled capital. 
Trustees, Merchants’ Trust, Ltd., 63, Cornhill, E.C. 


Uxbridge and District Electric Supply Co., Ltd. (62,706). 
—Issue on January Ist of €2,000 6 per cent. second debentures, part of series 
created July 10th, 1906, to secure £15,600, charged on the company’s under- 
taking and property, present and future, including uncalled capital. No trustees. 
Previously issued of same series, £11,000. 


Keighley Electrical Engineering Co., Ltd. (44,893).—This 
company’s annual return, made up to October lst, was filed on December 3i1st. 
4,100 ordinary and 1,000 preference shares had been taken up out of a nominal 
capital of £10,000 in 8,000 ordinary and 2,000 preference shares of £1 each. 
£1 per share has been called up on 2,488 ordinary and 1,000 preference, resulting 
in the receipt of £3,488, 1,612 shares are considered as fully paid. Mortgages 
and charges: £3,000. 


Blackpool and Garstang Electric light Railway Co., Ltd. 
(62,150).—This company’s annual return was filed on December 2Ist, when 
361 shares had been taken up out of a nominal capital of £10,00U in £5 shares. 
£4 per share has been called up, resulting in the receipt of £1,707 (? including 
payments in advance). £60 remainsin arrears. Mortgages and charges: Nil. 


C. and A. Musker (1901), Ltd. (Electrical and Hydraulic 
Engineers, Liverpool) (70,573).—An assignment of patents, dated December 20th, 
1906, (supplemental to a trust deed dated July 8th, 1901, securing £50,000 deben- 
ture stock) has been registered. Property charged: Patents Nos. 18,617 and 
18,884 of 1902, and 18,318 of 1904. Trustees: Law Guarantee and Trust Society, 
Ltd., 49, Chancery Lane, W.C. 


Buenos Ayres Port and City Tramways, Ltd. (85,427).— 
This company’s annual return, made up to December 29th, has been filed. 
28,807 shares have been taken up out of a nominal capital of £200,000 in 40,000 
shares of £5 each. 10s. per share has been called up on 407, resulting in the 
receipt of £203 10s. £142,000is considered as paid on 28,400. Mortgages and 
charges: £200,000. 


Ernest Scott & Mountain, Ltd. (Electrical Engineers, 
Newcastle-on-Tyne.) (32,760).—Particulars of £25,000 5 per cent. debentures 
created by board resolution of December 18th, 19C6, have been filed pursuant 
to Sec. 14 (4) of the Conipanies’ Act, 1900. Property charged: The company’s 
ee and property, present and future, including uncalled capital. 

o trustees. 


Bastian & Partners, Ltd. (Electricity Meter Manufacturers, 
London.) (77,601).—Issue on January 9th of £55010 per cent. debentures, part 
of series created July Ist, 1905, to secure £4,000, charged on the company’s 
undertaking and property, present and future. No trustees. Previously issued 
of same series, £2,775. . 


ELECTRIC TRAMWAY ACCOUNTS. 


Tue accounts for the year ‘ended March 
Salford 31st last show that another substantial 
Municipal donation from the tramways undertaking was 
Tramways. placed to the credit of the borough fund. 
The revenue per mile of route shows an 
increase over that of the previous year, but the income per 
car-mile shows a slight falling off. The total expenses per 
car-mile increased to a slight extent also. After meeting all 
expenses, financial and otherwise, the surplus amounted to, 
approximately, ‘88d. per car-mile. 3 
Four new routes were opened during the year. Under an 
agreement with the Manchester Corporation and the Trafford Park 
EstatesCo., the Salford Corporation is now jointly with the 
Manchester Corporation working a through service of cars from 
the City into the Park, which service should be appreciated by 
the large number of employés of the works on the estate. In 
order to enable the Salford cars to enter the Park, it was 
necessary to lay down additional track on the Trafford Road 
swing bridge, and to erect special overhead work and track 
connections at the point where the roadway and bridge divide, 
during the swinging of the latter. The work was undertaken by 
the Manchester Corporation. 
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GENERAL STATEMENT. 


For 12 months ending March 31st 1906. 1905. 
Length of route .. ie ... |41'12 miles. | 38°75 miles, 
Total length of track W499 
Average number of cars in use = 122, 117 
Car-miles run | 5,257,223 4,884,590 
Passengers carried per a annum.. 41,807,539 39,213,560 
Capital expended to date £657,564 £638,332 
Traffic receipts ... £223,033 £209,656 
Total receipts £226,013 £209,672 
Working expenses £144,194 £134,892 
Gross profit £81,819 | £74,780 
Income per car-mile 1018d. | 10°3d. 
Working expenses per car-mile 658d. 662d. 
Interest and sinking fund per car-mile 1°83d. 187d. 
Rental of leased lines ... ine "89d. ‘79d. 
Total expenses per car-mile ... 9°3d. 9°28d. 
Profit or loss per car-mile + ‘68d. + 1:02d. 
Cost of energy per car-mile ... 2°21d. 2°10d. 
Average fare per passenger ... 1°28d. 1:28d. 
Average fare charged per mile ve | “59d. “59d. 
Revenue per mile of route ... .. | £5,400 £5,376 
Expenditure per mile of route ve | £3,500 £3,458 
Total units used .. wes sae 7,784,292 6,927,805 
Units used per car-mile | 1:48 1°41 
Percentage of working ex’es to receipts | 646% 64% 
Prorit STATEMENT, 1906. 
Interest on sinking fund charges . £39,959 
Rental (leased lines, ranning powers, &c. ) 19,658 
Contribution in relief of rates ... soe 13,000 
Depreciation and renewals fund 9,302 
Gross profit and accumulated interest ... £81,819 


The gross profit on the year’s working amounted to £79,713, 
interest on investments, &c., bringing the total balance available up 
to £81,819. The amount standing, at March last, to the credit 
of the depreciation and renewals fund was £30,439. 

Mr. G. W. Holford is the goneral manager. 


ELECTRICITY SUPPLY ACCOUNTS. 


Tue year 1905-6 proved a very satis- 
Melbourne factory one, as far as this undertaking 
Municipal is concerned. The net profit for the 
Electricity year amounted to £13,870, and from this 
Supply. sum a special contribution of £5,000 was 


placed towards wiping out the cost of 
changing over installations which took place within recent date. 
A further sum of £7,509 was allocated to depreciation, making a 
total sum of £15,007 credited to this account in 1906. The sum of 
£3,753 allocated to sinking fund account is based on 1 per cent. 
only on the capital debt to date. The contribution of £1,000 to the 
Town Fund is the first made by the undertaking. During the year 
£1,183 was spent on building extensions, £9,490 on machinery, 
£5,044 on mains, &c., and £1,617 on meters. The total revenue 
increased by £2,629, £1,555 of this increase being from the 
sale of energy for power and heating purposes. This 
increase, however, does not indicate the increased output, owing to 
a substantial reduction in prices charged during the year under 
review, as compared with 1904-5; as a matter of fact, the output 
increased by 477,887 units. Working expenses were reduced by 
£1,114, this being attributed to the introduction of mechanical 
stokers, by means of which slack coal could be used. 

During 1905-6 the demand for energy for power increased by 
39°5 per cent. over that of the previous year, the number of units 
sold for this purpose being 867,459. 

The work of erecting flame arcs in the central portion of 
the city was carried out during last year; the contract comprised 
140 lamps, and a number of steel poles, brackets, &c. The exten- 
sion of the city by the inclusion of North Melbourne, will 
probably necessitate substantial additions to the station and mains 
within the two years as from February, 1906. 

The prices charged are :—Private lighting, 5d., 44d., or 7d. and 
2d. per unit; power, 2d. per unit; public lamps, £5 to £25 per 
annum, each. The chief engineer is Mr. H. R. Harper. 


GENERAL STATEMENT FOR YEAR ENDING FeprRuary 28TH, 1906. 


Total capital expended __... see £380,565 
Number of anits sold— 
Private supply, including seianiionth bldgs. 3,213,682 
Public lighting 1,245,903 
Total number of units sold ; 4,459,585 
Equivalent No. 16-c.P. lamps connected . 88,982 
H.P. of motor connected... .. 653 = 1,666 
Number of public lamps . 804 arcs, 3,117 inc. 
Maximum load in Kw. 1,886 Kw. 
Revenue account— 
Gross revenue £72,214 
» expenditure £33,628 
» profit... + £38,586 
Average inclusive price obtained per unit— 
Private supply 364d. 
Public lighting... 3°84d. 
Total, including municipal buildings 3°85d. 
, REVENUE ACCOUNT FOR YEAR ENDING FEBRUARY 28TH, 1906. 


£72,214 


£29,437 = 158d. ,, 
£33,628 = 1'8ld._,, 


Prorit STATEMENT, 1906. 


Gross revenue 

Works and distribution costs (in- 
cluding public lighting) 

Total working costs ... 


Interest on loans £13,456 
Sinking fund... 3,753 
To cost of change-over 5,000 
Balance brought forward ... 132 

Gross profit £38,586 

CITY NOTES. 


Metropolitan Railway Co. 


Tuer directors reported at the meeting held yesterday that the total 
receipts for the half-year ending December 31st, 1906 (deducting 
this company’s proportion of the revenue of the City lines and 
extensions) have been £343,876, and the expenses £197,874, leaving 
a profit of £146,002. The receipts show a decrease of £100,468, and 
the expenses a decrease of £17,078, as compared with the corre- 
sponding half-year of 1905. The net revenue account, after pro- 
viding for the interest upon the debenture stocks and other fixed 
charges and the dividend upon the preference stocks, shows a 
balance of £20,152 available for dividend upon the ordinary 
stock. The directors accordingly recommend the proprietors to 
declare a dividend upon the ordinary stock for the past 
half-ycar, at the rate of 10s. per cent. per annum, and 
to carry forward the balance of £5,822 to the next half-year’s 
accounts. The accounts compare with a period prior to the opening 
of the new Great Central and Great Western joint line and the 
consequent diversion of part of the Great Central Co.’s traffic from 
the Metropolitan system, and the falling off in revenue is due partly 
to this cause and partly to the increased competition of the motor- 
omnibuses, The Surplus Lands Committee announces, as shown in 
the report and accounts appended thereto, that the dividend on the 
surplus lands stock, for the past half-year, will be at the rate of 
£2 15s. per cent. per annum. 

Electrification of Line.—Considerable progress has been made 
during the half-year with the scheme of electrification undertaken 
some time ago, and it is now practically completed. All the trains 
passing through the tunnel section of the line north of Baker Street 
are worked by electricity. The Hammersmith and City and Addison 
Road services are now worked by electric trains, and the whole of 
the passenger trains on the Inner Circle are worked by that power, 
with the exception of a few between Praed Street Junction and 
Aldgate belonging to the Great Western Co , which will be worked 
by electricity in the course of a short time. 

Automatic Signalling.—Experiments are being made with a 
system of automatic signalling, which, if successful, will admit of 

more trains being worked over the Inner Circle than has been 
possible under the old arrangements and so will increase the earning 
power of the line. 

Motor-Omnibus Competition.—The competition of the motor- 
omnibuses continues to make an appreciable difference in the com- 
pany’s traffic, particularly on the St. John’s Wood line. These 
motor-omnibuses, are in effect subs dised by the local authorities, 
inasmuch as they pay nothing for the use of the roads or in respect 
of rates except in so far as their stables are concerned. 

Improvements at Baker Street.—Plans have been prepared and 
arrangements made for extensive alterations at Baker Street 
Station, including the connecting up of the St. John’s Wood line 
with the Inner Circle, in order to admit of a through service of 
trains being worked between the stations north of Baker Street and 
the City. 

‘Meihtananss of Electrical Plant and Rolling Stock.—It is proposed 
to devote an amount of £22,000 received from the contractors for 
the power station at Nenalien in settlement of a claim made “pt 
them by the com , to the formation of a de pecan: st 
plant and the new ro 
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Bills in Parliament.—A Bill is being introduced into Parliament 
in the next Session to enable the company to establish a pension 
fund for their outdoor staff. No further capital powers are being 
sought. Other Bills affecting the interests of the company have 
been deposited and will be carefully watched by the board. 

Progress of Trafic.—The progress of the traffic of the railway is 
shown in the following table :— 

Gross receipts for 

passengers, goods, 

minerals, and tolls. 

£817,338 

823,304 
775,450 
792,041 
812,685 
831,221 


Number of 
passengers, 


p 1899 96,050,502 ... 
q 1900 ...  ... 93,383,025... 
... 87,821,904 
2002. «:. ... 89,874,833 
1903... ... 94,000,150 
1904... 94,436,498 
1905... ... 95,694,616 832,034 
$ 1906 —... ... -98,884,766 ... 681,268 
(») Great Central Railway extension to London opened March 15th, 1899, 
(,) Central London Railway opened July 30th, 1900. 
(r) Harrow and Uxbridge Railway opened July 4th, 1904. 
(s) Line from Harrow to Verney Junction leased to Metropolitan"and Great 
Central Joint Committee April 2nd, 1:06. 
There are 77 miles 34 chains constructed, and an additional 
13 miles 48 chains of foreign lines are worked. The statement of 
train mileage is as follows :— 


Year. 


Miles 
Trains. | this 
half-year. 


Half-year 
ended 
Dec. 81st, 1905. 


523,583 
825,897 
96,758 


Steam passenger trains... « 
Electric passenger trains 
Goods and mineral trains | 


Total... 


782,223 
549,607 
96,517 


1,446,238 


1,428,347 


City and South London Railway Co. 


Tax report of the directors for the half-year ending December 31st, 
1906, which is to come before the half-yearly meeting on Tuesday 
next, states that the receipts from all sources for the past half- 
year have amounted to £77,122, and the cost of working has been 
£35,736, leaving a profit of £41,386. Inclusive of the balance 
brought forward from June 30th last, the net revenue account 
shows an aggregate total of £46,331. After making provision for 
the debeuture stock interest, and the transfer to the renewal fund 
of £1,500, a balance remains available for dividend of £33,571. 
The directors recommend that the full dividend of 5 per cent. per 
annum be paid on the preference stocks, 1891, 1896 and 1901, and 
that a dividend at the rate of 2 per cent. per annum be paid upon 
the consolidated ordinary stock for the half-year, leaving a balance 
of £2,521 to be carried torward. The following table shows the 
number of passengers, exclusive of season ticket holders, carried 
since the opening of the railway, and dividends paid in each half- 
year :— 
June 30th, 1904 
December 31st, 1904 
June 30th, 1905 20 
December 31st, 1905 ... 
June 30th, 1906 9,045,120 £72,454 
December 81st, 1096 ... 9,104,293 £72,228 
Baker Street and Waterioo Railway opened Westminster Bridge Road March 


10th, 1906, and to Elephant and Castle August 5th, 1906. 
‘ ae Northern, Piccadilly and Brompton Railway opened December 15th, 


£76,388 
£70,706 
£71,802 
£70,104 


9,226,987 
8,401,846 
8,662,588 
8,607,486 


aus trams over Westminster Bridge to John Carpenter Street December 
oth, 1906, : 


The dividend on the ordinary stock at the rate of 2 per cent. per 
alum compares with 1} for the corresponding period last year. 
The average dividend for 1906 is thus £2 2s. 6d. per cent. 

In regard to the Euston extension, the progress made by the 
contractors has been very satisfactory, and the electric equipment, 
the lifts and the new rolling stock are also.well advanced, and it is 
anticipated that the extension to Euston will be opened for traffic 
some time in March. ‘The engineers report that the important 
work at Stockwell sidings is nearly completed. These sidings will 
afford additional facilities for dealing with the increased tratflic 
resulting from the opening of the extension. The subway com- 
munication at the Elephant and Castle Station of this company with 
that of the Baker Street and Waterloo Co. was opened on August 
10th last, The advantages of this connection have been increasingly 
appreciated by the travelling public, 

Negotiations are in progress for through bookings between this 
‘ompany’s line and the suburban stations of the London and North- 
Western Railway, Midland Railway and the Great Northern Rail- 
Way, also with the Great Northern, Piccadilly and Brompton and 
the Charing Cross, Euston and Hampstead Railways. The board, 
after mature consideration, decided on making a public issue of 
£150,000 5 per cent. preference stock, 1903, offering the stock- 
holders in the company a preferential allotment. The stock was 
well over-subscribed, and one-third was applied for and allotted to 
existing stockholders. The issue of further capital to meet the 
Tequirements for completing and equipping the Euston extension 
and the sidings at Stockwell is receiving consideration. The train 
mileage during the half-year was 552,048, against 546,992 in the 
Corresponding half of 1905. 


Messrs. Baker, Mott & Hay, the engineers, in their report on the 
progress of the Euston extension, state that the whole of the 
tunnelling is complete, the permanent way is laid, and the surface 
stations, including lifts and staircases are rapidly approaching 
completion. They anticipate that the whole of the works will be 
completed and the line ready for opening about the middle of 


March. 


Direct United States Cable Co., Ltd. 


THE directors’ report, which is to be presented at the meeting 
next Tuesday, says that for the half-year ended December 31st, 
1906, the revenue, after deducting out-payments, amounted to 
£60,380 as compared with £56,353 for the corresponding period of 
1905, showing a difference of £4,027 in favour of the half-year 
under review. The working and other expenses for the same 
period, ineluding income-tax, but exclusive of cost of cable main- 
tenance, amounted to £25,381, leaving « balance of £34,999 as the 
net profit, making with £6,317 brought forward from the previous 
half-year a total of £41,316. For the corresponding period of 1905, 
the working and other payments amounted to £23,299. Interim 
dividends of 4s. per share for the quarter ended September 30th, 
1906 (paid October 26th, 1906), and of 4s. per share for the quarter 
ended December 31st, 1906, payable January 31st, 1907, together 
amounting to £24,284, have been declared, and the balance of 
£17,032 on the revenue account has been carried forward. The 
reserve fund account has been debited with £2,805 for the cost of 
cable maintenance, and after being credited with interest on the 
investments and profit on sale of securities, the balance now 
amounts to £509,995. 


Eastern Telegraph Co., Ltd. 


Tue directors’ report for the half-year ended September 30th, 1906, 
presented at the meeting held on Wednesday, states that the 
revenue for the period amounted to £557,515, from which are 
deducted £195,605 for the ordinary expenses, and £57,628 for 
expenditure relating to maintenance of cables, depreciation of spare 
cable, sundry differences in exchange, and income-tax payable 
abroad, leaving a balance of £304,282, to which is added £2,267 
brought from the preceding half-year, making a total available 
balance of £306,549. After providing for income-tax payable in 
England, interest on mortgage debenture stock, and for two 
quarterly dividends on the preference stock, which in all absorb 
£82,459, there remains a balance of £224,090, out of which the 
directors have placed £7,000 to the reserve fund for maintenance 
ships, and have allocated £100,000 to meet the two interim divi- 
dends of 1} per cent. each on the ordinary stock, the balance of 
£117,090 being carried forward. With the object of facilitating 
the settlement of accounts under the numerous traffic arrangements 
which exist with the various Government administrations and 
telegraph companies, the directors have decided in future to make 
up the accounts of the company to June 30th and December 31st of 
each year, instead of September 30th and March 31st as formerly. 
Consequently a balance-sheet will be prepared as at December 31st, 
1906, which will be submitted to the stockholders at a general 
meeting to be held in May next, when the final dividend and 
bonus, hitherto paid in July, will be proposed and paid. 


Prospectuses.—Jmyperial Ethiopian Rubber Co., Ltd.— 
This company has been to the public with an issue of-100,000 
shares of £1 each. The company has a 25 years’ concession for 
rubber collection in, and exportation from, the Empire of Ethiopia 
(Abyssinia). 

Anylo-Spanish Copper Co., Ltd.—This company, which acquires a 
lease in perpetuity of copper and sulphur mines in Huelva, Spain, 
has been before the public with an issue of 125,000 £1 shares. 

New Einasleigh Copper Mines, Ltd.—This company also has been 
making a public issue of 76,000 £1 shares and £32,000 6 per cent. 
debentures. The mines being acquired are situated in North 
Queensland. 

Stock Exchange Notices,—The Committee has ordered 
the undermentioned to be quoted in the Official List :— 

United River Plate Telephone Co., Ltd.—Further issue of 20,000 ordinary 
shares of £5 each, fully paid, Nos. 80,001 to 100,000. 


Official Announcements re Companies, — It is 
notified in the London Gazette that the following companies will be 
struck off the register in three months, unless cause is shown to the 
contrary 

Electric Battery Case and Fittings Syndicate. 
Electric Danite Syndicate. 
Electric Lamp Renovating Co. 
Electric Vehicle Co. of Great Britain. 
Freshwater and Totland (I.W.) Electricity Supply Co. 
Monte Video New Tramway Co. 
Torquay Electro-Therapeutic I 
Tramway Traction Co. of South America. 
Montreal Light, Heat and Power Co,—Dividend 


for the past three months at the rate of 5 per cent. per annum. 


Waterloo and City Railway Co.—The half-yearly 
meeting is to be held on February 7th. 
Co., We 


British Continental Electricity 
understand that this company has posted dividend warrants to the 
value of £2,087 11s. 11d., in payment of the whole of the arrears of 
dividend on the 54 per cent. cumulative preference shares, and 
also that a new issue of £1,000 in ordinary shares has been made . 
and fully subscribed, 
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MARKET QUOTATIONS. 


Wednesday, January 23rd. 


a Acid, oe per cwt, 
itric . percwt, 22/- oe 
a@ Oxalic. oe oe percwt. 82/- 
a Ammoniac, Sal percwt 42). 
Ammonia, ‘Muriate perton £33 10 
perton £30 os 
Bleaching powder per ton £5 10 
a — of Carbon perton £18 
a Borax .. on perton £15 os 
Copy er +. perton £32 10 
al Nitrate perton £34 10 ee 
. White Sugar.. per ton £25 ee 
Peroxide perton £32 ee 
Methylated Spirit . per gal, 2/6 
a Naphtha, Solvent (90 % at “160° C) oa gal, 5/6 a 
a Potassium Bichromate, in casks per lb. Bsa. a 
a Potash, Caustic (75/80 %) perton £20 
a Potassium Cyanide perlb. oe 
a Shellac +. perewt, 220/- 
a Sulphate of Magnesia perton £4 10 
a Sulphur, Sublimed Flowers per ton £6 10 
per ton £5 es 
Boda, Caustic Twhite 70 per ton £10 15 
a tals perton £3 6 
a achium casks perlb, 8d. 
aw Cyanide (basis 100%) .. per Ib, qd. re 
METALS, &c. 
b Aluminium Ingots, in ton lots .. per ton £200 ay 
b Wire, in ton lots .. per ton £220 
b Sheet, in ton lots .. per ton £210 a 
p Babbitt’s metal ingots .. per ton £61 to £203 xe 
Brass (rolled metal 2“ to basis per lb. 113d. 
y Tube (brazed) oe per lb. 
(solid drawn).. per lb. 114d. 
c Wire, basis .. per Ib. 1l 
: Copper Tubes (brazed) . per Ib, 1/24 
(solid drawn) per lb. 1/2: 
js Copper Bars (ent selected) per ton £1 
g Copper Sheet oe perton £124 
(Electrolytic) Bars | perton £115 
Sheets .. perton £127 
Rod +. perton £117 
€ H.C. Wire _ per lb. 1/13 
Ebonite Rod per lb. 8/8 
Sheet ee ee per lb, 8/- ee 
n German Silver Wire ee per lb. et 1d. ine 
hk Gutta-percha, fine oe per lb, - to 
h India-rubber, Para fine .. per Ib. 
i Iron, Charcoal Sheets per ton z 
i Pig (Cleveland warrants) per ton orth dec 
iy Forgings, tosize per ton From £11 ee 
7 Scrap, hea +. perton 47/6 to 50/- am 
Wire, No. 8 .. por ton £915 
g Lead, English Ingot se perton { } 2/6 ine. 
£21 12 6 
gow Sheet .. perton £21 5} 2/6 ine. 
m Manganin Wire No. 28 .. per lb. 
g Mercury per bot, £7 
d Mica (in original cases) small -» per lb, 6d. to 1/- oe 
medium per lb, 6 to ee 
d large .. per lb. 4/6 to 8/6 oe 
Phosphor Bronze, plain per Ib. 1/44 to 1/6 
Pp rolled bars&rods_ per lb, 1/54 to 1/6 os 
«strip per lb. 1/6 to 1/10 
o Platinum .. per oz, 150/- oe 
Silicium Bronze Wire per b. 1/3 
Steel, Magnet, aco’d’g to dese’ pn per ton £58 ee 
” ” in bars oe ee £15 to £40 ee 
g Tin, Block (English) .. .. perton £3 ine, 
n Wire, Nos.1tol6 .. per lb, 24 
P White Anti-friction _Metals— 
“ White Ant” brand . per ton £61 to £88 
k Zino, 8h’t (Vieille Montagne bnd.) per ton £31 15 


Quotations by :— 


h Raward Till & Co, 
i Bolling & Lowe. 
k Morris Ashby, Ltd. 
m W. T. Glover & Co., Ltd, 
e Frederick Smith & Co. . P. Ormiston & Sons. 
f India-Rubber, G.P. and Teleg, Johnson, Matthey & Co., Ltd. 
Works Co., Ltd. p The Phosphor Bronze Co., Ltd, 
g James & Shakspeare, 


aG, Boor & Co. 
b The British Aluminium Co., Ltd, 
Fé “Thos. Bolton & Sons, Ltd, 

a Wi 8 & 


Liverpool Overhead Railway Co.—The accounts for 
the past half-year show an available balance of £8,598. The 
directors recommend a dividend at the rate of 5 per cent. per 
annum on the (1892) preference shares, and a full year’s dividend 
at the rate of 5 per cent. on the (1900) preference shares, The 
balance carried forward is £4,246, against £3,784. 


Great Northern and City Railway Co. —The half- 
Zeazly mocting is to be held on February 4th, at Westminster 


. held on February 5th at 46, Threadneedle Street, E.C., to considé 


STOCKS AND SHARES. 


Tuesday Afternoon. 

So far as any return of business is concerned, the Bank Rate might 
just as well have remained at 6 per cent., the reduction not having 
assisted more than one or two markets, and those devoted to the 
highest class stocks. For this apparent paradox the financial 
situation in New Yorkis principally to blame. Rumours of trouble 
loomed largely in connection with Americans, and there can be no 
doubt that if even a semi-panic were to occur in Wall Street, the 
consequences on this side might prove disastrous for the time 
being. 

The dividends declared by the Home Railway companies up to 
the present have done little to assist prices in their own market. 
Certainly, the City and South London dividend, announced here 
last week, has caused a rise of another point to 44 in the Ordinary 
stock, but the unfortunate showing of the Metropolitan Company, 
more particularly as revealed in the report, has brought about a 
drop of 44 points to 53}. With these District Ordinary stock 
sympathised, falling 24 to 164. Underground Notes are 2 down 
at 88. There has also been a steady decrease in the value of 
Central London, and the trio of Ordinary stocks is decidedly weak 


. in anticipation of the dividend, which mcdified estimates have mcre 


recently put at 34 per cent. on the Deferred. 

Interest in the forthcoming interim statement by the British 
Electric Traction Company is deepened by the continued dulness of 
the prices of the shares. The Ordinary are down to 4%, and the 
Preference to 73, although the second Debenture stock has risen a 
point. It is not expected that the company will pay any interim 
dividend on its Ordinary shares. Other traction issues show little 
change, but the Anglo-Argentine group remains strong, the quotable 
change being; a further rise of 4, in Anglo-Argentine Preference. 
British Columbia Electric Deferred has risen a point to 1324, ani it 
is understood that a new land company is in the making, with the 
intention of doing for British Columbia what existing land com- 
panies are doing in Canada, 

In the telegraph department, the Anglo-American Telegraph 
dividend, to be announced on Friday, January 25th, is to be 34s, 
according to the latest guesses. Prices, however, of this group are 
somewhat dominated by the position of the American Railroad 
market, with the consequence that Anglo “ A” is slightly easier, 
although the Preferred is 1 per cent. to the good at 1114. ‘he 
terrible disaster which has befallen Jamaica caused no noticeable 
change in any of the Telegraph shares. There is 4 fallin West 
India and Panama First Preference, but this can hardly be con- 
nected with the earthquake. Direct United States Cable shares 
are } down, but 4s. dividend was deducted, the price improving 
upon the issue of a satisfactory report. Amongst the Eastern stocks, 
Eastern Telegraph Ordinary, ea 14, shows no alteration, although 
the report was by no means as satisfactory as some of the share- 
holders would have liked. The drop of 4 in Eastern Extension 
shares is covered by the dividend of a similar amount, Two or 
three of the prior charge stock« hardened half a point. 

The market looks for the National Telephone dividend to be 
announced almost immediately, and the Deferred stock-at 112 
is again a little better. Chili Telephone shares at 7 are ea 3s., and 
have recovered the deduction. Oriental Telephone Debenture 
stock has moved up to 974, and the shares are rather better at 12. 

Miscellaneous shares are quiet, and have withstood the prevailing 
depression elsewhere very well. Henleys are 3 up at 11}, and the 
Debenture stock is also better. The advance in Willans and 
Robinson continues, the Ordinary and Preference both rising 10s, 
to 1? and 3? respectively, while the Debenture is a couple of pwints 
up at 774. Crompton Ordinary shares are 2y,—a decided improve- 
ment on their previous price; the par value of ,the shares, of 
course, is £3, There was no change in British Westinghouse. .\ron 
Meter Ordinary shares have pulled up to 48, and the Preference to 
14s. 9d. upon a little demand, which looks fairly shrewd. 

The disappointment felt with the Edmundson’s circular brought 
several sellers to market, with the consequence that the price of 
the Ordinary fell to £2. At this price other holders began to 
average, and the quotation moved up to 50s., which still shows 4 
heavy drop on the week. - Charing Cross Preference are 4 lower, 


St. James’ Ordinary down. But City Preference gained 4 


similar fraction at 12, and County Ordinary at 82 were decidedly 
better, London Electric Ordinary moved up to 24. A fair amount 
of trade is being done here and at Liverpool in Rangoon 6 per ett. 
Preference, the price being 53-3 for the £5 shares fully paid. 


Central London Railway Co,—The directors av? 
declared dividends of 4 per cent. on the ordinary, preferred and 
deferred stocks for the past half-year. £10,000 has been placed to | 
reserve, and £14,608 is carried forward. The balf-yearly mecting 
is to be held on February 6th at Holborn Restaurant, W.C. 


Bahia Tramway, Light and Power Co., Ltd.—4 
meeting of the holders of the 5 per cent. gold debentures will 


resolutions authorising the issue of further debentures not exccet 
ing for the purpose of extensions of the business. 


| @ ee 


{ 


| 
| 
: 
986, 
830, 
100,( 
a 
a 20,0 
958.0 
800,0 
1,448,65 
410,17 
| 
& 3 
| 
50,006 
| 105,781 
150,000 
125,000 
125,000 
100,090 
40,000 
27,500 
18,200 
190,000 
105,000 
| 82,610 
30,000 
850,000 
| 800,000 
491,299 
| 450,000 
| 224,988 
911,568 
| 544,216 
000 
| 85,000 
100,0003 
q * And 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 


seock 
Present wauen, or | Dividends for the last Closing Closing 
; Issue, four years, Jan. 15th. | Jan. 29nd. 
95,000 | Amazon Telegraph Co.’s shares, Nos. to 25,000 10 3h 8— 3h wi 
i oe i 
1 149,600 Do, do. 6% Nos. 1 to 1300 100 | Nil| 88—91 88 — 91 5 911 
660,660 | Anglo-American Telegraph ee ee | Stock | 61s. - 68 — 70 68 — 70 412 10 
e 8169670 | Do, do, do. 6% Pret. ae-| Stock | 6 % 6 110 —111 lit —112 lil 5 7 2 
8,169,670 | Do. do. mie De Stock | 2s.| Nil | 4 213— 275 — 273 116 0 
0 60,000 | Anglo-Portuguese Tel., hey oy Deb, Stock Red. 100 es oe 15% 101 —103 101 —103 417 1 
e 44,000 | Chili Telephone, Nos. 1 to 5 1% % 18 of — oat — Wx 510 4 
2,097,680 | Commercial Cable Stlng. 500 year 4% Deb. Sk. Red. | Stock | 4 % % | 4 4% = 983 413 
a) ee % . oe 
0 6,000 Cam. 10 % |10 % |10 9— 5 5 8 
80,000 be | 445% | 44% | 98 —101 98 —101 491 
60,7101 | Direct United Biases ‘Oabl 20 | | 83% 163 153— 16jxd | 16% 547 
60,500 | Direct W. India Cable, 43 Reg. 100. | 44% | 44% 44% | 99 —101 99 —10 £91 
4,900,000 | Hastern Telegraph, eo ee | Stock | 7% 137 —142 137 —142 xd | 1 418 7 
900, Do. Prot Stock oe | 100 | 84% | 84% | 84 864— 884 86 — 88 xd 87: 813 7 
1,596,706 Do. 4% Mort. Deb. Red. | Stock | 4% | 4%| 4 105 —107 1054 -1 314 5 
Hastern Extension, Australasia, and China Tele.| 10 |7%|7%/|7 133— 18% 133— xd 134 5 110 
a 152,400 Do. 4% Deb. Stock Stock | 4%/4%/ 4 106 —1¢8 1064-118; 312 9 
k 295,400 | Bast&8. Afric, 4% Mt. Db.,1 to 8,000, red. 1909 | 100 | 4%/4%| 4 | 99 —101 xd | 100 —102 318 5 
200,0002 | Do, 4% Reg. M. Debs. (Mauritius Sub.) 10 8,000; 25 |4%/4%/4 | 99 —101 99 —101 819 8 
181,127 | Globe Telegraph and Trust ..  .. 10 | 58% | 58% | 5A | 10-1 1 10}3 524 
181,127 Do. do, 6 Pret | 10 14 429 
of 150,000 | Great Northern Telegraph, of 10 |i5 |24 % | 24 874 894 874 — 89 6 6 6 
ak 83,600 Debs., within Nos. 1 Mowe} 100 | 48% | 44% | 44% | 43% | 99 —101 
re 17,000 an Telegraph oe ee 25 % [18 % [138 % 58 — 60 — 60 
956,127 | Marconi’s Wireless Telograph.. .. .. 1 | Nil | Nil | Nil 19/44 Nil 
72,680 | Monte Video Telephone Co.,Ltd. Ord. .«. 1 4 5% i— 1— 4 811 
ish 86,492 Do. "Pref, eo 1 5 5 5 % lay 2 2 416 5 
2 225,000 | National Te! »Pref.Stock ..| 10 |6%/6%/6 | —112 110 112 1i1 110; 572 
of 2295000 | Do. ef. Stock ..| 100 |5%/5%/5 110 —112 1104 -1124 111 1L 
he 15,000 | Do, 6%Cum.istPref. ..| 10 |6%|6%/6 ll — 18 11 — 18 412 4 
na on-cum, ; 
2,000,000 Do, “84% Deb. 8 k Red. .. | Stock | 84% | 84% | 84 81% | 96 — 98 xa | 96 — 98 97 964 5 
im 1,989,598 |- Do, 4% Deb. Stock Red. .} 100 |4%/14%/ 4 160 —102 100 —102 1 318 5 
tle 179,818 | Oriental and Elec. 1 to 171,504, fully paid 1” | 64% | 64% | 1 Lis 27/- 26/6 | | 5 4 4 
50000 | Do. de do 6% Cum. Prot. ..| 1 |6%|6 %| 6 1 1b 416 0 
ble 100,000 Do, do. do. % Red. Deb. Stock | 100 im meres iy 4%] 95 —97 86 — 99 97 ss +1 4 010 
100,000 | Pacific & Huropean Tel.,4 % Debs.,110 1,000} 100 | 4 4 4 4% | 98 —101 98 —1014 ee + 3 18 10 
ce, 11,8892 | Reuter’s 8 16 6 5% 8 aa 5 00 
iit 60,000 Co, of Egypt, 44 % Deb. Red, | | 44% | 48% | 99 —108 —102 ee 48 8 
8,167 | Submarine Cables Trust OP ah eo. | Cort, | 6 6 6%|6% 126 —129 128 ee oe 413 0 
the 80,000 | United River Plate Teleph 6 = xd - 633 .. 577 
40,000 Do. m. Pret., Nos. 110 40,00) 6 — 41111 
179,947 Do. do. Debs... | Stock |5% 15% 5% | 108 —111 108 —111 410 1 
15,6091 | West African Te h, Share: 10 | 4 4 | 0— 104 10 — 104 816 2 
sal 80,008 | W. Const of America, 1 to 80,000 & 58,001 to 68,008 i Nil g— ae Nil 
Ap 150,000 | Do. Debs., 1 to 1,500 guar: by Braz. Sub. Tel, | 100 |4%/4%| 4 4% —10!3 xd | 99 —102 +4 | 318 5 
4s., 207,930 Nos. 1 60 207,980 1 144xd | 133 - 143 1 133 418 8 
are 800,0C0 Do. bed, Stéck Red, :.| 100 | 4 4%/4% | 99 —102 101 —104 1 +2 316 11 
d 88,821 | West India and Te legraph 10 N Nil | Nil — Nil 
84,568 Do. = do. Cum. Ist 5% 7 17 63 | 613 
4,669 Do, do, Cum. boat Pret, ect il| Ni i 
The 80,0002 Do, do, 6% Debs.,Nos.101,800 10 |5%/5% 5%15% —102 $9 —102 418 0 
ible 
est Including arrears, 
e ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
ying | 
270,000 ‘rams, | le % | 8%! | | 8} | | 418 6 
280,007 Do. Cum, Prefs., 1 to 260,007 . 5 | | | 53% | | 4 5 5 
266,600 Do. . Stock 1888 | 6 | | | | 196° 33 —189 wet | 
are 285,100 | Auckland EB. Trama., 5 5% 1st Mort. Deb. Stock . 100 5 5% 15% 5 % | 103 —106 08 —106 105 105 oo | £4 
sion 830,000 | Babcock Wileox, 680,000»... 20 | 4 44 81/8 | | .. | 440 
OF 100,000 6% Cum. Pref., 1 to 100,000 1 «| 1 1 | 815 7 
88,000 British Ord., 2,001 to 40,000 .. 5 7 6: ee 512 0 
40,000 | Do, do, Cum. Pref... 6 | 63 5 38 
» be 20,000 | Do, do, "6 % Cum, 6 | Nil|6% 6 544 
112 20,000 | Do. do. g Certs, oo 4 811 
258,000 | Do. do. 5 tet] Deb. Stock Red, | Stock 56% /5%|5% 101 —105 101 —105 <a 115 8 
800,000 | Do. % Loch Leven Debs. ..| 100 | ee | | 58% | 100 —108 100 —103 5 610 
ture 400,000 | British Columbia E. Rail Def. Ord. Btook .. ..| 100 —134 130 —135 134 | 18% | +1 4 811 
400,000 Do. 6%Pref.Ord.Stock .. ..| 100 |5%/5%|5 | 110 —114 110 —114 479 
300,000 Do. 6%Cum.Perp.Pref.Stochk .. ..| 100 5% | 108 —112 108 —110xd 41011 
238,000 Do, 1st Mort. Debs 1106,250.. ..| 40 44% | 44% | 102 —105 ee se 459 
the 220,000 Dos Vancouver Power Debs., 1 ‘to 2,200; 100 | 4 44% | 103 —106 101 —104 xd a 2 a 467 
and 88,801 | British Electric Traction | 4 83/ig | 826 | — 617 2 
0 161,487 Do. 6% Cum. Pref, .. 10 | 63%/6%| .. h— 8 710 0 
108. 1,448,658 | Do, do, 6 Perp. Deb. Stock .. | Stock | 5% |5%/ 5 108 —111 108 1 103 410 1 
vints 410,178 | ‘Do, do, 44 % an Deb. Stock Red. | 100 | .. | 44% | 44 86 — 89 +1 512 
100,000 | British Insulated and Helsby Cables x6 6 |8%/8%/8 7 7 514 8 
100,000 | Do, do. 6% jam, Pref, 6 16%16%/6 64 64 416 0 
8, 0 500,000 poe % Ist "Mort. Deb. Red. | 100 4 44% | 100 —103 100 —103 102 | 1013 aa 495 
Aron 219,000 | British Thomson % 1st Mort. Debs. .. | 100 | 9% —98 94 — 98 411 10 
1,016,858 4% Mort. Deb. Stock ..| 10 (4%/4%/4%/4%| 5 6 8 
yught 50,000 Lindley & Oo, Ord... oe | £1 | Nil| Nil| Nil] .. Nil 
50,000 Do. 6% Cum. Pref. £1 | Nil| Nil| .. | 14/6 to 14/6 to 1 Nil 
105,781 ‘brash Blectrical Engineering, Ord., 1 to 105,781 .. | Nil! Nal | 93 1 500 
150,000 Do, Non-cum. 6 Pret. 2 33/94 | 32/6 814 7 
125,000! Perp. Stock 4 95 — 95 — 97 412 4 
125,0001 aad Btock | Stock 44% | 80 —83 xa | 80 — 83 5 8 5 
d 100,000 198 Ayres & Belgrano, 1 to 8 3g— 72/6 | '70/- 4 
ned a 40,000 “ Cum. Pre 40,000; 5 |6%/6%'16 
dedly 27,500 1 to 5. 16 6 6 5— 5— 514 8 
nount 18,200 De. 5 % Deb. | 100 15% 15% 5 % | 104 —106 104 —106 414 4 
190,000 Do. 5% md Deb. Stock .. 10 5 % | 101 —104 101 —104 416 2 
105,000 | Calcutta Trams., 1 to 105, 5 6 8 8 848 8% 418 6 
82,610 | ~ Do, 105,001 to 187,610 .. 5 8exd | 415 6 
Do. 5 % Cum. Pref., Nos. 1 to 29,330 5 POR 58 4 611 
850,000 % 1st Deb. Stock ..  ..| 100 44% | 108 —106 103 —106 105 4411 
85,000 Callender’s Cable mstruction shares ee ee 5 1 oe i I oo oe oe 730 
40,000 Do, 6 % Cum. Pref. 6 5 5 — 5; 4 611 
800,000 Do. ft % 1st Mort. Deb, Stock Red. | Stock | 44% | 44% | 44% | 4i% | 106 —108 106 —108 aa 434 
hati 491,229 | Cape H. to 491,222 .. Nil 10/3 | 10/- Nil 
Nave 450,000 Castner-Kellner’ Alka 1 to 450, 1 |4%/4%/6 | | 
4 and 224,988 44 % 1st Mort, Deb. Stock | 100 | 43% | 44% | 44 .. | 97 —102 —102 ad ua 483 
od to 911,568 Central ‘Lonaon Ord. Stock ee ee | Btook (4% 14%] 4 | 82 — 84 80 — 82 | —2 | 417 7 
cee 544,916 Do, 4% Pret. Stock ee | Stock | 4% 14% 4 | 98 —100 97 — 99 | —1 | 4 010 
B! oe ee ee + 
‘e sidet * A period of nine months. _ + Quotations on Liverpool Stock Exchange. {Unless otherwise stated, all shares are fully paid. § Interim dividends. 
in : | And bonus of 10s. { From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES.—/ Continued) 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(continued). 


Stoo Closing Closing Business done | Rise + Present 
Present NAMB, a Dividends forthe | Quotations | Quotations | week e or | Yield 
Z Share. last four years. Jan. 15th. Jan. 22nd. | Jan. 22nd, 1907.| Fall—| per cent. 
t 1908, | 1904, | 1905, | 1906. Highest| Lowest d, 
260,000 | Dick, Kerr & Co., 110 260,000 .. 1 (10% 10%] | 133 518 6 
805,000 Do. do, 6% Cum, Pref.,1 10 805,000 .. 1 |6 6 6 i- | 416 0 
994,150 Do. do. 44% Deb. Stock .. .. 100 44% | 44% | 4396 | 101 —104 101 —104 
,000 | Dublin United Trams. (1896), 1t0 60,000 .. ..| 10 6% | 6 — 16 400 
59,987 Do. 6% Pref. between 1 and 60,000 10 6%|6% | 6 14 — 15 14 — 15 40 0 
99,261 | Edison & Swan Utd., shrs., £8 pd., 1 to 99,261 5 Nil ae 13 13— 1 30/- 8 6 9 
17,189 Do. shares, b1—017,189 5 Nil | 24% | 48% |_-- 23 23— 8 69 
819,475 Do. 4 % Deb. Stock Red. .. ..| 100 |4%/4%/4%|4%| &5 — 87 85 — 87 «+ | 412 0 
72,220 Do. 5 % 3nd Deb. Stock Prov. Certs. all pd. | 100 6 5 5% | 5 % 90 — 95 90 — 95 913 o - 5 5 3 
112,100 | Bleotric Construction 1t0112,100. .. ..  .. a il| Nil | || 
81, do. Cum, Pref., 1 to 81,890 2 14— 2 
200,000 Do. do. 4% Perp. 1st Mort. Deb. Sk. | Stock | 4% |4%/4%|4% | 83 — 86 — G4 xd} | 415 
25,000 | General Hlectric Co, (1900), 6 % Cum. Pref. 5 5%|5% | 88 £8 5 2 4 
200,000 Do, do. 4% Mort. Deb. -. | Stock | 4 4 4% % | 94 — 97 94 — 97 ie es x 426 
98,000 | Gt. N. & City Rail Pref. Ord. 'A” 4% 1 to 78,000 10 8 4 4 4% a 33 75]- ° -- {1118 9 
000 | Greenwood & Batley 7% Cum. Pref. - .. «| 10 |7%/7 7 7% | 103 10 — 104 
),000 Do. o. 6% Mort. Debs. we | 100 15 5 5% | 102 —103 99 -101 | 419 0 
200,000 | Henley’s (W. T.), Telegraph Works, Ord. .. 5 % 15 | 123 1g, -+ 6 8 0 
200,000 Do. do. 44% Pref... «- 5 575 4 011 
150,000 0. do. ort. Deb. Stock | Stock | 44% | 43% | 106 —108 1064 —108 1073 | 107 
60,000 | India-Rubber, Gutta-Percha & Telegraph Works.. | 10 | 1 5 2 10% |10 % | 164xd | 154-1 154 613 
87,500 |+Liverpool Overhead Railway, Ord... .. 10 | 18% | 14 - — Nil 
10,000 Do. do. Pref. £10paid  ..| 10 | 65 5% 721) 
600,070 | London United Trams (1901), 1 to 50,007 .. ee 10 8 6%138%| 8 8 815 6 
899,930 Do. do. 60,008 to 100,000 (£6 paid) ..| 10 . 43 406 
125,000 Do. do. 6% Cum. Pref.,1t0 125,000 ..| 10 9 5 5 3 
1,831,000 Do. do. 4% 1st Mort. Deb. Stock 10 86 — 89 86 — 91 89% | 4.71 
814,016 | Metropolitan Electric Trams, Defd... .. «+ 1 | Nil | Nil | Nil | .. 4 i “<5 3/9 3/15 +16 Nil 
Do. 5 % Cum. Pref. 1 |6%15%|5%| -- 43 18/9 17/6 6 811 
850,000 Do. 44 % Deb. Stock Red. os o< | aon oe | 43% | 44% | 44% 9% — 98 95 — 98 973 964 ee 411 10 
30,000 | Peebles (B.) & Co. 6 % Cum. Pref., 20,001 to 50,000} 5 |6%16%1 6% | 443 610 & 
24,500 | Potteries E. Tre., 20,001 to 40,000 & 50,001 to 54,500 10 5 56% 14%] 6— 7 - ee 514 4 
24,500 Do, 5% Cum. Pref.,1 to 20,000 & 40,001 to 44,500 10 5 i— 6 5 0 
245,000 Io, |) ROD 43% | 43% | .. | 984—1014 ee 488 
1850 Construction and Maintenance 12/20 15 % | — 82 80 — 32 ve 516 3 
150,0001 10. 4% Deb. Bds., 1 to 1,500 Red. 1909 | 100 4% | 4% | 994-1024 xd | 100 —103 317 8 
8,599,200 | Undergd. B. R., Lon., 5% Profit Shar. 8. Nts. .. 6% 15% 91 87 — 89 512 4 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666 6 |8%] Nil| Nil| .. 1-—- 4 1 2 38/9 | 31/3 + i Nil 
66,666 . 6% C. P., 30,001 to 80,000 & 125,001 to 141,666 6 |6%| Nil| Nil] .. 3— 3 3 4 73/9 | TO/7h | + Nil 
246,574 Do. 4% 1st Mort. Deb. Stock | 100 4%14%14%14%] 15 — 80 vii +2 5 0 
ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromley (Kent) E.L. & P., 1 to 14,000 5 |6% 53 5— 5h 5— 5 5 0 0 
79,000 Bo. do. 44 % Ist. deb. stock .. | 100 44% bs ue 44% | 99 —101 99 —101 +: . o 49 1 
29,798 | Brompton & Kens. Elec. Lt, Sup., Ord., 1 to 20,000 6 10 % |10% | 8— 9 8} ee 511 1 
10,202 do. 1% Cum. Pref. 5 1 q 7 4— 8 ee ee 4.3 6 
876 | Central Electric Supply 4% Guar. Deb. Stock .. | 100 4 4 4 -- | 101 —104 101 —104 ee oe <a 81611 
80,000 | Charing Cross and Strand Electricity Supply 5 8 5 as = 73/9 | 517 8 
80,000 Do. do. do. Cum. Pref, 5 4 4 4 87/6 417 4 
89,000 Do. " City Undertaking’ 44 % Cum. Prf. 5 % | 43% 512 6 
427,400 Do, io. 4% Deb. Stock Red. e- | 100 4 4 4% | 44% | 100 —103 99 —102 as oe —1 B18 5 
49,436 | Chelsea Electricity Supply, Ord. 5 6 6 5 — 6B - 5g oe § 91 
175,0001 lo. % Deb. Stock Red. .. | Stock 42) 44% | 104 —107 xd | 104 —107 oe 441 
70,595 | City of London Elec. Lighting, Ord. 40,001—110,596 10 5 6 6 ae 104 l 10. ae 514 3 
,000 Do. 6 % Cum. Pref., 1 to 40,000 .. ee 10 6 6 |<. l1l-— 12 11;— 12} 1 +4 418 & 
0002 Do. 6% Db. Stk., Scrip. (iss. at 115) all pd. ee 5 5 5 2 5% | 121 —124xd | 121 —124 +. —2 408 
800,000 Do. 44% 2nd Db. Stk., Prov. Crts.,alipd. | 100 44 44 44 44% | 100 —103 98 —101 984 os ue (sm! 
40,000 | County of Durham Electrical Power, Ord. .. 4 4 .- 3HR— 47% +1 816 2 
40,000 | County of London Blectric Lighting, Ord.1—40,000, 10 | 4 44 5 9: 8% 83 +#2/581 
40,000 Do, do. 6 of Pref, 40,001 —60,000 10 6 6 6 as —1 10 114 10g ee oe 5 44 
400,0001 Do, do, % Deb. Stock 4% 105 xd | 105 —108 108 ee 434 
400,000 Do. do. % 2nd Deb. Stock .. | Stock % | 48% | 98 —101 98 —101 994 +: . 49 1 
80,000 | Edmundson’s Electric Corporation, Ord. Shares .. 5 q q cy | .. 132— 23 2— 8 50/- 40/- + 613 4 
80,000 Do. 0. 6 um. Pref... ee 5 6 6 6 44 87/6 80/- & 6 4 
,000 o do. 44 % 1st Mort Deb. Stk | 100 % | 97 —100 934— 97 xd 974 954 es 412 9 
10,000 | Folkestone,1t010,000 .. .. we 5 % 417 9 
10,000 Do. 5 % Cum. Pref.,1t0 10,000 .. 5 413 0 
000 Do. % Ist. Deb. Stock 100 9% | 44% | 44% | 99 —102 99 —102 ae 483 
18,000 | Hove, 1 to 18, 5 % | 9 1 8 oe 
21,000 | Kensington and Knightsbridge Electric Ord. 5 12% .. 1 103 ee 7 
,000 Do. do. do. 4% Deben. Stk. | Stock | 4 4 4 we 99 —102 99 —102 ee ae. oe 818 5 
111,000 | London Electric Supply Corporation, Limited, Ord. 8 Nil | 8 4 Be 1zj— 28 2— 2 47/6 43/9 +% | 417 0 
70,000 Do, do. do. 6% hes 5 6 6 6 ts 43— 65; 43— oe ee an 814 3 
874,895 Do. do. 4%1st Mort. Deb. Stk. Red. | Stock | 4 4 4 44% | 95 — 98 95 — 98 &s ee ee 413 
200, Electric Supply, 1 to 100,000 .. 5 10 10 = ee ee ee 517 8 
76,121 % Cum. Pref. 1—T71,106 oe 6 44% x 485 
, 0001 Do, % 1st Mort. Deben. Stock .. 44% 106 —110 xd | 106 —110 ee oe 411) 
250,0007 Do. % Mort. Deben. Stock Redem. | Stock | 34% 4—96xd | 94 — 96 81211 
,000 | Midland Electric Corporation, 44 % 1st Mort. Deb, | 100 4 % | 44% | 97 —100xd | 97 —100 . ee e 410 0 
67,991 | Newcastle-on-Tyne 5 8 % 8 8H] 8 8 eo 5 00 
75,000 Do. 5 % Pref., 1 to 75,000 .. oo 5 5% 1|5%/5 oe 64 64 o oe oe 418 
10,852 | Notting Hill Electric Lighting ee ee oe 10 6 1 Th 18 — 14 138 — 14 572 
64,000 Do. do. 4% 1st Mort.Deb... oe | 2 4 4 4 ee 97 —100 97 —100 oo oe oe 400 
20,000 | Oxford, 1 to 96 and 407 to 20,310 oe 5 q q 6— 64 — oe 8 
50,000 Deb. _ ce | (100 4 4% | 98 —100 86 — 98 xd eo 418 
40,000 | St, James’ and.Pall Mall Electric Light, Ord. .. 6 |144% [144% |124 93— 10} — 10 — 6 5 6 
20,000 Do. do. 7 % Pref. 20,081 to 40,080 5 q AX 8 I— 8 oe 6 
0002 Do. do. 84 % Deb. Stock Red. .. | 100 By 84 8% 34% | 94 — 96 xd 94 — 86 ee oo ee 8 12 il 
000 | Smithfield Markets Electric Supply, Ord. ..  .. 5 4 4 4 14— 24 14— 24 8 0 0 
60,000 Do. do. do. 4% Deb. Stock | Stock | 4 4 4 ae 13— 77 3 — 7 744 78% oa 6 311 
,000 | South London Electricity Supply, 56 4 4 oe 8} ee 6 31 
120,000 | South Met. Elec: Lt, & Power, Ord.. ee 1 Nil | 23 ee 8 63 
117,968 Do. q ee 1 7 1 1 14— 26/- be 
000 Do. Do. 44 % 1st Deb. Stk. | 100 4 43 44 43% | 102 —105 102 —105 — eo oe 459 
80,000 6 |5 5 5 23- 23— 83 60/- oo 613 4 
60,000 Do, io. 6% Cum.Pref. .. eo 5 5 5 5 4— 4— 4 80/- ee 611 1 
20,000 Do. do, 44% lot Mort. Db. Stk. Red | 100 | | 99 —102 99 —102 99 483 
119,000 | Westminster Hlectric Supply, Ord: .. ee 6 18 9— 10 9 — 10 918 es 610 0 
(Originally 5%—Red. to 44 % from 81st Deo., 1905. 


Shares not officially quoted :—Mackay Companies, ord.,74—76, Pref. 72—T4. 
all shares are fully Interim 


+ Unless otherwise stated 


paid, 


dividends. 


Bank rate of discount 5 per cent. January 17th, 1907. 
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THE ELECTRICAL REVIEW. 


EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING DECEMBER, 1906. 


CoMPARED with the extraordivarily high values which we recorded 
for November, the present (December) returns show a very con- 
siderable falling off; they, however, compare very well with the 
average values obtaining in both 1905 and 1906, as will be shown. 
For the month in question, the value of the exports amounted to 
£148,077 ; of the imports, £137,250 ; and of the re-exports, £10,358, 
and these compare with totals of £197, 486, £154,269 and £24, 451 
respectively, in the month of November. 

The export total of £148,077, is, however, much in excess of the 
average of the previous 10 months in 1906, viz., £134,897, as also of 
the 1905 average, £112,381, and, in fact, it confirms the steady 
improvement in business which is generally admitted. 

With the imports, however, some falling off is noticeable, as the 


total for the month, £137,250, is considerably below the 10 months’ 
average, viz., £146,520, although an improvement on the average 


of 1905, viz., £122,224. 


material to the Argentine. 


In the case of the re-exports, the value recorded is considerably 
below the average of the previous months of 1906, but in excess of 
the 1905 average. 
The individual items of both exports and imports are, as might 
be expected, generally less in value than in November, but still 
attain very satisfactory totals; a considerable export of tramway 
material to Brazil is prominent, and one item of wireless telegraph 
Our South African and Indian 
possessions, together with the South American Republics and Japan, 


were prominent buyers, as usual, 


Registered Exports of British and Irish Electrical Goods from the United Kingdom.* 


y- 


| 


a | 2/23) | | & | 222 
Russia, Sweden, Norway and Denmark .. | | 129 10 16 804 | 5 
Germany ... 564 330 56 | 43 33 | 1,362 5 
Netherlands.. 78 453 281 10 456 ‘ 
Dutch Borneo ‘and Java 15 27 1,504 10 
Belgium 233 |. 86 777 
France ; 311 106 5 40 218 | 629 aa 13 
French Indo-China and West Africa 2 1 2 
Portugal, Madeira and saidicsisctl Africa 327 6 158 18 36 259 - 36 re 63 
Spain and Canary Isles 468 191 90 6 268 44 ‘< es 587 923 
Italy and Austria-Hungary 88 3 190 482 911 
Greece, Roumania, Turkey and Persia ... 80 40 30 4 
Egypt 747 74 220 22-186 68 66 
China, Siam and Korea Ay 211 342 717 142 103 54 10 is aa be 
Japan 37 | 16,314 233 330 | 2,268 25 13 | 3,770 
Uruguay and Paraguay 65 | 2,945 17 27 ve 4 | 3,845 
Chili . 49 40 96 763 47 16 12 | 
Brazil 614 83 4 657 3,776 39 
Argentine ... 1,535 | 13,329 321 168 369 | 1,599 1,338 144 1,360 | 1,211 
Channel Isles, Gibraltar and Malta 263 Ze 95 12 17 | 1,045 2 2 11 ee 
British West Africa 26 19 53 18 36 | 
Cape of Good Hope 773 + 450| 324 36 35] 2,116 1,179... 31 17 | 
Natal.. 646 |; 1,161 672 374 192 622 16 és 112 pee 
Zanzibar, British East Africa and Mauritius 146 11 25 32 
India.. 866 | 7,293 379 754 694 | 15,936 141 192 36 721 
Burmah 1,101 | 1,105 645 21 21 50 9 awe aus 856 
Ceylon 149 151 155 10 2 178 44 
Straits Settlements and Sarawak... 245 9 373 15 a} 208 ra 161 8 251 
Hong Kong .. A 27 379 56 169 8 age 8 8 23 | 3,881 
West Australia 330 253 106 190 92 299 as ose es a 
South Australia 347 602 55 54 90 
Victoria ses ua 196 | 1,030 141 | eee 779 aes 60 14 58 
New South Wales . 1,532 939 261) 363 | 73 | 2,849 85 me 110 1,360 
Queensland .. 60 75 20 11 
New Zealand nc oa ven 369 145 177 | 21; .. | 418 24 | 498 | 3. 
Canada and Newfoundland | 309 167 | 8 42 | 25 
British West Indies, British Guiana and Falk- | 19 SH BOR eee Pees 6 5 | 
land Islands | | 
} 
Total, £ 12,915 '48,300 6,315 , 4,081 | 3,102 |39,856 3,665 | 646 | 3,733 (16,520 | 
Registered Imports into the United Kingdom of Electrical Goods from all Countries. 
& £ £ £ £ £ 
Norway, Sweden and Denmark ... | 20 | 40 1,037 210 18 | 9,891 
Holland | 7,057 | 895 | 10,194 103 | 1,798 | 1,157 | 3,867 821 25 
Germany 2,996} 6, 301 1,438 , 1,969 139 | 13,387 346 | 1,755 | 1,166 
Belgium a; 096 | | 5,464 364 | 7,151 192 | 9,485 338 | 1,883 | 9,800 525 
France as "386 | 4, 902 2,833 | 318] 1,029 973 596 | 2,790 | 1,663 a 
United States ree Ss 1,950 651 | 1,074 | 82 15 | 12,426 4, 132 15 500 
Victoria and New South Wales «. 107 | ose tes tes eee 
Total, £ | 7,089 2477 | 6,604 | 19,754 1,478 | 39,106 | 2,651 | 10,445 | 23,356 , 1,050 
| | 
Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 
£ £ £ £ £ £ £ 
Various countries, mainly as above vod vos | 2,257 | 1,089 | 16 | 51 33 | 2,365 1,788 | 122 2,633 4 | 
| 


Toran Exports: 
£148,077 £ 


Nors.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third columns contain many amounts relating: to “goods” otherwise unclassified, the latter, doubtless, consisting of similar 


materials to those appearing in adjacent columns. 


10,358 


* This section.does not include telegraph cables and apparatus. 


Totat Re-Exports: 


Toran Imports: 
£137,250 
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NOTES ON THE EVOLUTION OF CANAL 
ELECTRIFICATION METHODS. 


By B. H. THWAITE, C.E. 


(Concluded from page 126.) 


The Automobile Canal Tractor (French Experiments).—The 
automobile canal tractor weighs 24 tons, and is of the three- 
wheeled type. It is stated to be quite capable of towing a 
standard (French) type of canal barge (117 ft. in length by 
16 ft. in width), capable of carrying with full 70 in. 
of draught a cargo of 290 tons; although, of course, the 
adhesion of the road surface is greater than that of a metallic 
rail surface, there will be a corresponding additional ex- 
penditure in haulage energy. Occasionally the Douai 
canal automobile tractor is dragged into the canal. 

The system is now being superseded by the system E, 
which, obviously, has been copied from that originally 
tried on the Finow Canal, and forming also the basis of the 
same system applied on the New Teltow Canal, near Berlin. 
The Teltow Canal (one of the latest examples of the German 
Government’s enterprise in assisting the industrial and com- 
mercial interests of the country), connects the River Spree 
to the River Havel. The canal is 38 km. (233 miles) long 
and 68 ft. wide, and has a draught of over 6 ft. 

Messrs. Siemens & Halske, as a result of their experimental 
- work on the Finow Canal, were asked to submit a design for 
a canal electric tractor, which was adopted, and which is 
illustrated in fig. 2. 

- The tractor is proportioned, in its haulage capacity, to 
deal with two fully-loaded barges of 600 tons capacity each. 

The tractor consists of a four-wheeled truck and a pair of 
trailing wheels ; each axle of the truck is driven by an 8-H.P. 
500-volt series motor running at 800 R.P.M. 


precaution against this tendency, the rail on the canal edge 
of the towpath is super-elevated three-quarters of an inch. 
The total weight of this tractor is some 7,500 kg. (about 
7} tons); a test made in 1904 gave a mean tractive 
efficiency of 65 per cent. 
The following table gives the ratio of the speed to the 
expenditure of electric energy :— 


Sadcin Pull or tow rope | Power Energy consumption 
iinecibees tension in kilo- | consumption per in Kw.-hours per 
hi grammes per ton of | ton of cargo, ton per 
cargo. } kilowatts. kilometre. 
4 km. 085 key. 0014 kw. 3°5 kw.-hours. 
4°5 km. 1035kg. | 0-021kw. 425kw. ,, 
50 km. 1:34 kg. kw. 5°25 kw. ,, 


Fic. 2.—Sremmens & Hatske Exvectric TRACTOR. 


hd 
« 


A guide arm manipulates the 10-mm. 
wire towing rope; the guide rope is 
actuated by means of a 3-H.P motor 
and associated bevel gearing. 

The Douai Electric Canal Tractor 
System (French Experiments).—The 
tractor on the Canal d’Aire at Douai, 
Northern France, is designed broadly 
on the lines of the type in service on 
the Teltow Canal; the differentiation 
is in the method of dealing with the 
towing rope problem (see fig. 3). For 
instance, the barges are each fitted 
with towing masts 30 ft. high, easily 
elevated and easily lowered. When 
two barges meet, the towing mast of 
one of them is lowered to pass under 
the tow-rope of the other. 

The standard barges on the French 
canals have a load capacity of 290 tons. 

The Douai Canal is 63 ft. wide and 
7 ft. 6 in. deep ; the tractor weighs some 
8 tons, each of the two axles is driven 
by a 20-H.P. motor, and the motors run 
in series. The normal consumption of 
power is only a quarter of the rated full 
capacity, so that there is more than 
ample margin for extra effort in over- 
coming the inertia of the barges, or 
other special demands ; the normal con- 
sumption is given as being equal to 
some 13} E.H.P. (20 amps. at 500 volts 


The necessary elastic starting pull is obtained by means of 
a ‘drum mounted on the trail end of the tractor. This drum 
is driven through worm gearing by means of a high-speed 
3-H.P. motor running at 1,460 R.P.M. 


If the effort for overcoming the inertia of the barges 


exceeds that of a pull of 2,000 kg., then the drum slips 
back on its shaft ; by this means the tractor is enabled to 
assume the haulage load without too much violence, which 
might lead to the overturning of the tractor. As a further 


Map or Existinc British CanaL Routes. (See page 164.) 


is the current. strength). As there is 
only a single rail track, the tractor 
motors are reversible ; when two tractors meet, the tow ropes 
are exchanged and the direction of the two tractors is 
reversed. 

The economy of this E system, as applied at Douai, 
appears to be demonstrated by the proportions fixed 
for maximum tariff both for up and for down stream. For 
up stream the maximum tariff is fixed at 0°004 fr. per ton 
per kilometre ; for down stream, 0°0035 fr. per ton per 
kilometre ; say, 0°05d. to 0°06d. per ton-mile. 
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The Objections to Heavy Towpath Electric Tractors.— 
The objections to the heavy type of canal electro-tractors are 


these :— 
1. The weight of the tractor has to be added to the 
weight of the floating vessel and its cargo. 


Fig. 3.—Dovat CanaL SystTEm. 


2. The weight of the tractor is, and obviously must be, 
proportioned for the maximum haulage pull the canal service 
demands ; and : 

3. Consequently it is in excess for all the cargoes below 
this maximum. 


The track is for a certain length quite straight, the remain- 
ing length consisting of a sharp curve. 

The engineer responsible for the design (see figs. 4 and 5) 
is Mr. 8. Wood, of New York, but as the Electrical World 
(N.Y.), of November, 1903, clearly states, it is similar to 
that of Thwaite and Cawley, of England. The similarity is 
in the general haulage methods adopted; there are merely 
structural differences in the application. In the Erie Canal 
demonstration two superposed (but not in vertical line) 18- 
in. steel girders (the one the furthest from the canal being 
the highest) are located on the tow-path, being supported 
on short posts, erected every 25 ft. along the tow-path. 

The results of the tests show a higher efficiency than can 
be claimed for the system E, but the spreading of the steel 
girders absorbs more tow-path width than is really necessary, 
and would make the system difficult to apply on the average 
British Canal ; this deviation from the Thwaite-Cawley direct 
vertical line girder system is certainly a mistake, it would 
mean the retention of the existing tow-path. Over the two 
superposed steel girder tracks there extends a series of 
ordinary trolley brackets carried on poles, set at the outer 
edge of the tow-path. 

The electric tractor consists of two 40-H.P. reversible 
motors of the ordinary narrow gauge tramway type, geared 
down (4 to 1) to a suitable traction speed. Each motor 
drives a grooved wheel, which travels upon its rail. 


4.—Erig Canat System. 


4. Only one track can be provided along the towpath of 
normal width, so that the direction of the tractors has to be 
reversed and the towrope has to be exchanged both for vary- 
ing speeds and contrary directions. 

5. The construction of the towpath and the rails of the 
track are proportioned to this heavy tractor weight, which 
is greatly in excess of average requirements. 

6. The towpath must be retained—a serious objection— 
because it is desirable that the British canals should be 
widened at the expense of the towpath. : 


Fia. System, 


The Erie Canal—Wood’s Modification of the Thwaite- 
Cawley System (American Experiments).—The system F, 
including in general principle that of G, has been tested 
experimentally on a length of 2,700 ft. of the Erie Canal. 


Fig. CanaL TRACTOR. 


The tractor is equipped with a street-car type-of parallel 
controller and resistance box. The tractor is intended to 
act on the grip principle of the Thwaite-Cawley system, but 
its weight, between 5 and 6 tons, is altogether too heavy to 
secure the full benefits of this proportionate adhesion 


Fig. 7.—PROPORTIONATE ADHESION DEVICE. 


principle. The pressure is that generally utilised in 

European practice, i.¢., 500 volts. 
The permanent way of this system is estimated to cost 

£38,700 per mile. The tractors will cost £500 each. 
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The British Thwaite-Cawley System of Proportional 
Adhesion.—The Thwaite-Cawley system G (see figs. 6 and- 
7), has often been described in the British Press ; the system 
was lucidly described in a paper read before the British 
Association meeting of 1898, by Mr. A. H. Allen, A.I.E.E.* 

The main objects of this pioneer system of canal electrifi- 
cation are briefly set forth in the following statement :—To 
secure the highest possible tractive efficiency so that the system 
will not only be more economical than horse haulage, applied 
under the best conditions, but also will permit the widening 
of British canals by the suppression of three-quarters of the 
width of the tow-path, and this without involving the use 
of a screw propeller. 

The system provides a comparatively light tractor, that 
relies for its adhesion to the track almost entirely on the 
pull of the tow rope. 

If the load carried in the boat is light, the adhesion is 
proportionately light. If the load carried is heavy, the 
adhesion is proportionate thereto. 

The consumption of current would, therefore, correlate 
with the adhesion, and automatically, and there would be 
no waste of current in hauling dead weight of tractor. The 
mechanical leverage arrangement, by which this proportionate 
adhesion is accomplished, will be readily understood by the 
diagram fig. 7. 

The Thwaite-Cawley system was originally designed in 
1894 to satisfy the peculiar exigencies of the British canal 
system. ‘The permanent way consists of two special section 
girders, one mounted over the other in such a way as to 
permit two tractors to pass each other when running in 
opposite directions; as the tractors are standardised, the 
tow-ropes can be exchanged between two motors travelling 
at different speeds but in the same direction. 

The supporting stanchions or posts are placed at distances 
depending upon the maximum loads carried by the boats in 
the particular length of the canal. The posts are built 
along the outer edges of the towpath, and are embedded in 
concrete. The weight of the tractor is about 10 to 15 ewt. 
for 75-ton boats. Special coil-spring capstans are the only 
additions to existing boats ; these will provide the necessary 
elasticity for starting operations. 

The application of this G System to British canals awaits 
the decision of the Canal Commission. It is admitted by 
such eminent canal experts as Sir Leader Williams, Mr. 

Marshall Stevens, and others, that the System G is suitable 
for application to British canals. The estimated cost of 
canal haulage in the Thwaite-Cawley System G is as 
follows :— 


Speed 25 miles per hour—cost per ton-mile, 0°032d. 
0°041d. 


” ” ” ” ” 


The cost per mile, including suction-gas electric generating 
stations, permanent way, and electric transmission equip- 
ment, will not, it is estimated, exceed £2,300 per mile. 
The tractors, with proportional haulage gear for hauling 
100-ton barges, will cost £150 to £175 each. 

To secure the highest efficiency in the generation of the 
electric power to supply canal-boat haulage demands, and 
assuming that a bulk supply is not available,f it is desirable 
to distribute the generating stations along the canal route, 
their power capacities being proportionate to the maximum 
traffic on the respective canal sections fed by such stations. 

The author recommends that the power system of the 
stations shall be suction or pressure gas, the engines in 
multiple units being so arranged that the active units shall, 
as far as practicable, be maintained at full or } load. 

All the stations being telephonically connected, they should 
work in complete sympathy. 

The generating stations might be located at every 20 miles 
in the length of the canal. 

In the Douai (French) installation there are at present 
three small and distributed steam-power stations, but the pro- 
gramme of developments of the immediate future includes 
the putting down of a central generating station at. Pont de 


* Exxcrricat Review, September 30th, 1898, p. 505. 

+ The Yorkshire Power Act includes a clause giving power to 
supply Yorkshire canals, within the authorised distributing area, 
with energy in bulk. ~The exhibition of a scale model of the Thwaite- 
Cawley G System of Canal Electrification before the Lords’ 
Committee enabled the promoters to obtain this clause. 


{ 


Vendin, near to a large battery of coke ovens (it is presumed 
that the waste gases from the coke ovens will be utilised to 
develop the power). Three-phase current will be produced 
at 26,000 volts to be transformed (to 500 D.C.) in the sub- 
stations (now generating stations). 

The use of electricity on modern canals is by no means 
confined to traction purposes. It has for long been employed 
on the Soulanges Canal, in Canada, in this case for powerful 
arc lighting. Arcs of 2,000 0.P. are placed high above the 
canal tow-path at intervals of 160 yards, allowing night 
operations to be carried on; and on other Canadian canals 
the electric energy is being applied to actuate both canal 
lock and sluice gates, and for rotating swing cross-bridges. 

In twin locks of modern canals, the water from the 
lowering-boat lock is utilised to, the extent of 50 per cent. 
for the raising-boat lock, the balance of the water being 
raised by electrically-driven centrifugal pumps to the higher 
level or into the raising-boat lock. 

Lock-gates are electrically hoisted or swung round. 
Capstans and winches are rotated for local and special 
haulage work. 

The electric power is also available for electrically lighting 
the warehouses and providing power for cranes, elevators, 
and conveyors, and for driving the machinery of factories 
located along the canal banks. 

Extensive use has been made of the electric service at the 
Teltow Canal installation. 

An adequate conception of the possibilities of usefulness 
to the nation of our canals, if revived and modernised, can 
only be obtained by a full realisation of the magnitude and 
scope of the electrical service applied to them, not only 
for traction, but for stimulating the création of new indus- 
trial establishments alongside the canals. 

The Future Policy Regarding our Canal System.—The 
full transport possibilities of our canals will only be secured 
by the assistance of the State in the work of standardising, 
co-ordinating and electrifying selected lengths of our canals 
that can be proved to have an economic (existing or possible 
future) basis for the line of route they occupy. 

The work of restoration will include the deepening and 
widening of the canals (by the suppression of the tow-paths), 
the side-by-side duplication and the enlargement of the locks 
to double their present capacity, so that boats of steel, with 
the minimum ratio of tare weight to the cargo capacity 
of 75 to 100 tons, can be used and electrically hauled ; also 
the allocation of new watershed areas for the canal 
hydraulic supply, and, in addition, the provision along the 
length of the canals of artesian wells, with electrically 
actuated pumps, the current for which can be tapped from 
the main that provides the electric haulage power. 

Encouragement should also be held out to manufacturers 
to locate their factories right on the canal banks, because 
such works could be supplied not only with cheap transport 
facilities, but also with bulk electric power and the refrigerating 
and other services that a ready supply of water provides. 

To increase the transport capacity of the trunk canals, 
waterway sidings could be provided ‘at certain selected points 
along the canal, to serve the same purpose as the sidings of 
single railway or tramway systems. 

The State might, in the first instance, secure control of 
the existing canal routes, whether independently or railway 
owned, which connect the heart of our canal system 
around Birmingham, with London, and, by a future exten- 
sion, with Southampton in the south, and with Chester, 
Liverpool, Manchester, Leeds, Lincoln and Hull in the 
north. ‘The line of these existing canal routes can easily be 
traced on the map which appears on page 162. Where two 
connecting routes exist, the most suitable would be 
selected for revivification. 

The Government, by reference to the provisions of the 
very many Canal Acts, will probably find that the canal 
companies that have operated, or are now operating, under 
these Acts have no fulfilled the obligations to the State 
imposed by the Acts. 

Therefore the State has rights of possession that private 
trusts, acting outside the wgis of the State, could not assume ; 
ergo, the work of reviving and modernising our canals 
should consequently, as it is in Germany, France, Belgium 
and Austria, be purely an affair of the State, and be quite 
‘outside railway influences, direct or indirect. 
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PROCEEDINGS OF INSTITUTIONS. 


New Incandescent Lamps. 
By J. F.R.S., Past-President. 


(Abstract of Paper read before the InstrruTiIoN oF ELECTRICAL 
ENGINEERS, January 10th, 1907.) 


From 1880 until quite recently it seems to have been generally 
taken for granted that no departure from carbon was possible. 
Certainly, there were some experiments on silicon. As silicon is 
very closely related to carbon, it seemed likely that it would make 
a good filament, but nothing came of it. Attempts were also made 
to coat carbon filaments with silicon and with boron. 

It may seem strange that people did not experiment on some of 
the more refractory metals; but a little consideration will explain 
matters to some extent. In the first place, the interest was small. 
Now, when lamps are made by the million, an improvement means 
a fortune to the inventor. The result is that there are far more 
people, and especially far more very highly trained men, working 
on the subject now. Another point is, that in the early days very 
little was known about most of tue refractory metals. During this 
time, for example, such substances as thoria, ceria, zirconia, and 
other “ rare earths,” have become quite familiar to the practical 
chemist. Again, we have become much more familiar with high 
temperatures and high melting points through working with the 
electric furnace. 

Carbon lamp makers have now been able to make 200-volt lamps, 
even of small powers, for some years. When it is remembered that 
the process of squirting a solution of cellulose into a liquid is now 
cmployed for making artificial silk, it will be realised that squirting 
enables the lamp-maker to make his filaments as fine as he likes. 
The difficulty, then, is not in making a sufficiently fine thread in 
the first place, but in mounting it, and above all, in getting a 
durable lamp of such fine materiai. If the surface emission is the 
same, the pressure varies directly as the square root of the cube of 
the length of the filament. Other things being equal, a 200-volt 
filament is nearly 1°56 times the length of the 100-volt conductor, 
und about two-thirds of thediameter. It is thus very much weaker. 
Theslow wearing of the surface causes a greater percentage difference 
in the resistance of the lamp; and there is double the pressure 
available for causing discharge across from one leg of the filament 
to the other. The only way the lamp-maker can reach high 
pressures, other things being equal, is by increasing the size of the 
lamp, that is to say, making 16 instead of 8-candle lamps, and 
£0 On. 

We have thus the distribution engineer clamouring for high 
pressures, and the lamp-maker trying to meet his demand, and 
making up to 250-volt lamps. The lamps are naturally worse than 
those made for lower pressures, but the combination of better dis- 
tribution and worse lamp is on the whole much better for the 
public, as the gain through better distribution is greater than the 
loss through inferior lamps. 

An American improvement has been introduced by Mr. Howell. 
The carbon filaments are heated in an electrical furnace to convert 
them into a form of graphite. This is really perfecting an old pro- 
cess rather than inventing a newone. The effects of high tempera- 
ture were known long ago. 

But as soon as we deal with metal lamps the question of dis- 
tribution comes up again. How are lamp-makers to get the metal 
wire so fine that it will take, say, 200 volts? The metal lamp can 
cnly supplant the carbon on the ground of higher efficiency, and the 
cficiency claimed is much higher. Thus if a carbon lamp of 200 
volts and 16 candles has an efficiency of 0°25 candle per watt, it 
must have a resistance of 625 ohms. To make acarbon of 625 ohms 
small enough to give 20 candles at 0°25 c.p.w. is a feat, but to make 
a metal wire to do so is a very difficult matter. But a metal lamp 
is made to work at, say, 0°75 c.p.w., and that means that for 16 
candles there are only 21°4 watts. This means a resistance of 1,870, 
or nearly 2,000 ohms. To make a lamp filament of metal so as to 
have a resistance of 2,000 ohms, and only to give 16 caidles ata 
temperature necessary to give such a high efficiency as 0°75 c.p.w., 
would be a wonderful feat. There are two iufluences which 
help the metal lamp, however; the resistance of the metal rises 
considerably with the temperature, asa metal is run not very far 
from its softening point, and the emissivity of bright metal is less 
than carbon, so that to give the same light at the same efficiency 
the wire may be larger. It seems probable, however, that bright 
metal services increase in emissivity as they get hot, that is to say, 
they get blacker as they get hotter; a black body being brighter 
at a given high temperature than a white body. 

We thus come upon the weak point of the metallic lamp; it is 
very difficult to make a small lamp of 200 volts. The questions are, 
therefore, whether the higher efficiency of the metal lamp will 
induce us to bring our pressure down to 100 volts or less, on the 
one hand, or whether the metal lamp can be made to take 200 volts 
or more either by further perfection by the use of some sort of 
transformer, or by using larger lamps, say, 50 candles each. Of 
course, we may take to running the lamps in pairs, or in threes in 
series, but that does not seem likely. We went through a good 
deal of trouble of that sort in the early days of the carbon lamp, 
and it is improbable it will be repeated. Large buildings may 
be wired on the three-wire system with a dead middle wire; but 
this does not appeal very strongly to modern engineers, and it is 
only applicable to new buildings that are not yet wired. If the 
metallic lamp had come into being 20 years ago it would have 
commanded its own conditions, but now it has to adapt itself to 
tke conditions already existing. The average householder will 


certainly not put in a special transformer to give him 100 volts, 
and it will take a good deal of persuasion to induce a supply com- 
pany to convert its three-wire into a five-wire system. At the 
same time it must be remembered that there are still plenty of 
100-volt circuits, and the output necessary to supply these is quite 
great enough to give the metal lamp a footing which may enable it 
to prescribe its own conditions in the future. It seems probable, 
however, that people’s ideas of the value of light will alter, and 
that incandescent gas or large metal lamps will soon lead them 
to use 50 candles as the normal light at each point. At the same 
time, the ingenuity which has made metal lamps possible seems 
quite capable of making 200-volt 16-candle lamps within reasonable 
time. 

When we come to the question, What metals or compounds are 
available for lamp filaments? we have to consider the melting 
point, the specific resistance, and the possibility of making the 
filaments in practice. Astothe melting point, it has been quite 
impossible to melt many of the metals until the electric furnace 
came into use; but the electric furnace generally deals with the 
metals in the presence of carbon, which probably alters their melt- 
ing points. But apart from that, before the recent development 
of the study of radiation, there was no means of measuring such 
temperatures as the fusing point of tungsten, for example. Even 
yet we have no data as to the melting points of most of the 
refractory metals. The best guide available is the Periodic Law. 
By using elements whose melting points are known tobe high as a 
sort of guide posts, we can pick out the elements most likely to 
have high melting points. 

The high melting points correspond with small atomic volumes. 
Electrical conductivity seems to follow the same sort of rule. 

In making metal or carbide filaments there are several 
processes. 

A carbon filament may be made first, and this may be coated by 
electrical heating with other substances, and the carbon can then be 
volatilised. 

The same process can be carried out except that the carbon, 
instead of being volatilised, is combined, making a carbide, A 
wire may be deposited electrolytically from a solution. 

The material may be ductile, in which case it is drawn into wire 
in the usual way. 

The material may be made into a very fine, smooth powder, and 
mixed with some agglomerant, and squirted. The squirted filament 
is then dried, baked, and heated electrically to get rid of carbon if 
an organic binding material has been used. 

An oxide may be mixed with carbon and made into a paste and 
squirted. The filaments, after baking, are heated electrically in 
vacuo ; the carbon then reduces the oxide, making either metal or 
carbide according to the proportion of carbon employed. The 
carbon may be supplied by heating in hydrocarbon vapour. 

The oxide may be made into arod and run like a Nernst lamp, 
except that the process is carried out either in vacuo or in hydro- 
carbon gas, so that the oxygen is removed, leaving metal. 

These are the most likely, or the least unlikely ways of making 
filaments. 

The plan of coating a carbon and then volatilising the carbon by 
heat has a heroic ring about it, which promises a lamp capable of 
very high efficiency ; but I want to see it done. Most metals are 
likely to form carbides rather than let the carbon go off. 

The electrical deposition of metal filaments is generally trouble- 
some because most of the metals that might do for lamps will not 
deposit uniformly enough, and electrolytic deposits of hard metals 
are not capable of being drawn down into wire. For such a process 
to be successful the core or mandrel must not be made of a metal 
that will form an alloy. It need not necessarily be metal at 
all; presumably such a material as nitrocellulose coated with black- 
lead, or made conductive by any of the ordinary methods, would 
serve. The resulting filaments would be tubes, of course. 

Drawing down fine wire is generally impossible, as few of the 
metals are ductile. The drawing down of tantalum by Messrs. 
Siemens & Halske is a perfect triumph when not only the real but 
the reputed properties of that metal are considered. Tantalum is 
not soluble in the ordinary acids. 

The metal filament is very seriously handicapped by its softness 
when hot and its brittleness when cold. Many of the metal lamps 
will run only in one position, otherwise the wire sags. The wires 
are also often very fragile when the lamp is not in use. 

It might be urged that alloys should be used for lamp wires, on 
the ground that many brittle and intractable metals may make 
ductile alloys. Alloys have generally high specific resistances, and 
this is, of course, a very great point. Even a very small addition 
of another metal may increase the specific resistance very consider- 
ably. Unfortunately, alloys generally have low fusing points. 
Where a very fusible and a refractory metal are alloyed, the addition 
of the refractory to the fusible-metal generally first lowers the 
melting point. The melting point then rises in one way or another, 
according to whether definite combinations occur, until the melting 
point of the refractory metal is reached. If the metals have about 
the same melting point, their alloy may be taken as having a lower 
melting point. This is not a law, however. It is possible, there- 
fore, that alloys may be formed which have very high melting 
points. Perhaps metals of the same group and series may give 
refractory alloys. Platinum-iridium has, I believe, a high melting 
point. Tangsten and osmium are in the same series, but are in the 
sixth and eighth groups. Tantalum and tungsten are in the same 
series and neighoouring groups, 

The addition of a very little of one metal to another may be 
worth while if it increases the specific resistance very considerably 
and lowers the melting point very little. The alloys with high 
melting points generally contain definite compounds, and com- 
pounds are often much more infusible than their components, 
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Alloying has a ible disadvantage in reducing the resistance- 
temperature coefficient. The rise of resistance is a most valuable 
property in a wire lamp, as it protects the lamp against over-running, 
and allows it to be run bright on a more variable supply circuit. 

One of the difficulties in squirting filaments of a paste of finely 
divided metals and an agglutinant is to get the metal fine enough 
to squirt smoothly. This is also a question of the agglomerant 

Some of these metals in the form of powder will not squirt 
properly ; the paste comes out thin at first, and then particles choke 
the nozzle and the squirting stops. Gum tragacanth is a very con- 
venient material to use. It was used by Farneljehm for squirting 
thin threads of magnesia, out of which he made beautiful little 
baskets for use as mantles on water-gas burners. These have been 
supplanted by the Welsbach mantles. After a metal filament is 
squirted it must hold together until it is heated to a temperature 
high enough to sinter the particles together and make the filament 
into a sort of wire. Obviously it must be difficult to make very 
fine filaments in this way ; and very fine filaments are necessary 
for reasonably high pressures. If the agglutinant is carbon there 
is a chance of its being taken up by the metal, and either making 
the carbide or reducing the melting point, just as carbon reduces 
the melting point of iron or manganese. 

Squirting a mixture of oxide and carbon and then electrically 
heating to get metal does not look promising because the resulting 
filament will probably contain carbon, or be a carbide, or elee the 
metal will be only a sort of framework, as the volume of the metal 
must be less than the volume of the oxide, plus enough carbon to 
reduve it. Such a filament will have a large diameter for a given 


.weight of metal, and will most likely be very weak. 


It may often be easier to squirt a very fine filament ‘of pure 
oxide than of metal powder. The oxide can then be reduced, in 
many cases in hydrogen or even carbon monoxide, without forming 
carbide. In some cases I have found very fine “ impalpable” 

wders can be made by calcining such salts as the oxalates. Pro- 

onged kneading has a marked effect on the extrudibility of many 
pastes. A paste is much improved by being worked for hours in a 
small Pfleiderer, or by more powerful kneading. The attrition of 
the particles seem to grind their corners off. 

A filament made by reducing a paste of oxide with hydrogen is 
also more likely to be dense and strong than one which had the 
reducing material in its body in addition. 

The method of making a sauirted filament of oxide and reducing 
it by running it as a Nernst lamp in vacuo is troublesome, and does 
not give much promise of supplying long, thin filaments. If you 
consider the length and diameter of the Nernst rod for 100 volts, 
and compare it with a tantalum wire for the same pressure, it is 
evident that the method is almost hopeless. A wire the length of 
a tantalum lamp filament and approximately of the same diameter 
could not be made of oxide, and could not be run as a Nernst 
filament with any reasonable pressure if made. 

Though metal filaments have been referred to so far, it must be 
remembered that there is no reason to limit the possible conductors 
to elements. To begin with, we have the first of the new lamps, 
the Nernst, made of oxides. The stick of oxides, or glower, as it 
is generally called, has sucha high specific resistance that it need not 
be long and thin to meet ordinary conditions. On the other hand, the 
rods cannot be made very thin, as the oxide is soft when hot, and 
is fragile when cold. The smallest rods made are for 0°25 ampere. 
On 100 volts these give about 16 candles. The makers do not make 
rods to take 0°125 ampere so as to give 16 candles on 200 volts. 
As the lamp requires a heater to start it, and an electro-magnet to 
put the heater out of circuit, and a series resistance, or “ ballast,” it 

always appeared to me that the real field for the Nernst is not in 
competition with the 16-candle carbon incandescent, but in the 
region of 50 to 500 candles. The proportion of cost of the electro- 
magnet, the resistance, and the heater is smaller in this case, and 
there is a more open field in competition with small arcs {and 
Welsbach mantles. 

The Nernst glowers used to be a mixture, of yttria, or. “ yttrite 
earth” with zirconia, and it is probable the same or a similar 
mixture is still used. There may be a very large field for improve- 


‘ment here. The conditions are that the rod should stand a high 


temperature without getting too soft, and it should begin to con- 
duct at a low temperature, so that starting should be easy. On the 
other hand, the lamp is of course patented, so there is not much 
encouragement for workers making improvements. It may be 
thought, however, that it would be better to employ some black 
substance, such as some oxides or sulphides which conduct even 
cold, so that preliminary heating might be omitted. It isa very 
curious thing that there doe’ not seem to be any such black or 
coloured compound in existence. 

It may be supposed that a Nernst glower should be run in vacuo, 
so as to avoid the loss by convection. The glower appears to con- 
duct electrolytically exactly in the manner of a fused salt; and it 
would further appear that with a direct current you would get 
oxygen at one terminal and zirconium at the other, and that in a 
few minutes the glower would be entirely reduced to zirconium if 
the oxygen were pumped out as liberated. What really happens 
is that the lamp goes out. It does the same in an atmosphere of 
coal gas. This may be because the zirconium is liberated in a 
modification which does not conduct. 

Zirconium is said to fuse fairly easily ; on the other hand, people 
are said to make lamps of it. Asa matter of fact, it is not easy to 
get such a metal as zirconium pure, and it is quite possible the 
melting point is very high, and that some particular alloy that was 
really being examined melted more readily. Nearly all the melt- 
ing points of such metals are uncertain. Zirconium lamps are 
made for up to 110 volts at 1 o.P.w. 

Tantalum is an exceedingly hard metal, and in its pure state 
is ductile. It has a specific resistance of 16°5 microhm centi- 


metres cold, or about 85 at the temperature ofa lamp. It has a 
high tensile strength, namely, 93 kg. per sq. mm., or 59’ tons per 
€q. in. 

It is drawn into wires of 0°05 down to 0°035 mm. ; the large wire 


gives 25-c.p. lamps on 110 volts. Such a lamp has a filament 


65 cm., or 254 in. long, and a pound of tantalum will make 20,000 
of these lamps (Béhm). The tantalum is melted in an electric arc 
or furnace, and the ingots are heated red, and hammered into 
sheet, and the sheet is drawn down into wire. Messrs. Siemens and 
Halske intend to make various uses of the marvellous properties of 
tantalum, and we shall probably soon have tantalum pens, drills, 
cutting tools, unoxidisable springs, and other desirable objects. 

Messrs. Siemens & Halske do not recommend their lamp for alter- 
nating currents, and it cannot therefore be as good as on direct- 
current circuits; but it runs on alternating currents very well 
though perhaps not as long. On the other hand, it is :aid that the 
alternating current alters the physical nature of the wire, rendering 
it brittle, so that it breaks, not by fatigue, but by any slight shock 
it happens to get. The Nernst lamp has shown peculiarities in this 
connection. Some glowers will run with direct and not with alter- 
nating currents, and some with alternating only. Direct-current 
glowers’also go wrong if the poles are changed. These mysterious 
properties of the Nernst do not seem to have anything to do with the 
behaviour of the tantalum lamp, however, but all the same there 
may be something in common. It is said that the makers have now 
overcome the aversion of tantalum lamps to alternating circuits. 
I have heard of tantalum lamps running on the County of London 
alternating circuits for over 600 hours with no failures. The 
makers attribute the breakages to the trembling action due to tke 
repulsion of the wire near the bends. This will most likely be 
overcome by making the zigs and the zags so that the wire does 
not come close to itself. At present they are very acute angles. 
The wires are often in movement through a sort of Trevelyan rocker 
effect at the points of contact of the wire with its numerous 
supports. 

Molybdenum is very similar to tungsten, and unless the melting 
point is lower than that of tungsten, we shall probably soon have 
molybdenum lamps. The trioxide (the anhydride of molybdic 
acid) is volatile, and might therefore be used for deposition of 
molybdenum on a carbon filament, so as to replace it. 

Tungsten is a very hard and brittle metal, which is sold in the 
form of a black powder, or as ferrotungsten. It was for a long 
time considered infusible, but the electrical furnace showed, cf 
course, that it could be melted. The powder is difficult to squir’, 
even mixed with a good deal of tragacanth. Kuzel has invented 
what seems to be an admirable way of getting over the difficulty. 
He gets the tungsten in the form of an exceedingly fine powder by 
employing a method that was used by Bredig for getting what is 
known as colloidal platinum. An arc is made to play under water 
between tungsten electrodes, and this is said to produce a very finely 
divided form of metal. This is collected and worked up into a stiif 
enough paste and squirted. Tungsten is not an expensive metal, so 
the only cost isin making the filaments. Whether the filaments of 
this paste can be squirted so as to be fine enough for 200 volts wi | 
be a matter for the future to decide. 

There have been processes proposed or worked in which carbon i3 
heated in a vapour of a volatile tungsten compound, such as the 
trichloride, or oxychloride, in the presence of hydrogen. If the 
reduction in the case of a chloride is due to the hydrogen, thus 
involving no oxidation of the carbon, a filament must be obtained 
of carbon coated with tungsten, or of carbide of tungsten; but if 
there is any oxygen involved in the reduction, as in the case of the 
oxychloride, the carbon is burnt out, and the result is a filament 
of tungsten. 

Osmium is a crystalline metal, which cannot be drawn into wire. 
It is very hard, scratching quartz. The Welsbach osmium lamp is 
said to be made by making a paste of finely divided osmium and an 
organic binding material, and squirting it. The filaments are then 
baked, and heated electrically to a very high temperature to 
eliminate the carbon. The osmium lamp so far produced is for 
low pressures, as might be expected, but it has a very high 
efficiency. 

Making lamps of osmium must be an exceedingly difficult matter. 
Apart from the metal being very hard and infusible, it oxidises in 
the air if very fine, though this oxidation does not take place if the 
fine powder has been heated to a high temperature. The peroxide 
of osmium formed is very poisonous. It gives off enough vapour 
at ordinary temperatures to give much trouble, and especially to 
injure the eyes very seriously. This oxide might be used for 
replacing a carbon filament with osmium. No doubt that bas been 
tried. The osmium was, I think, the first of the new metal lamps, 
and was invented by Auer von Welsbach. It is made up to 75 

volts with 40 candles by the Vienna firm, now the Westinghouse- 
Metallfaden-Gliihlampfabrik, but 100-130-volt lamps of only 32 
candles are supplied by the General Electric Co., of this country. 
The rated efficiency is 0°8 c.p.w. 

The osmium wire is said to be as smull as 0:03. mm. diameter, 
which is rather less than the finer tantalum wire. 

There is some doubt whether the lamps known as osmium are 
made of osmium or an alloy of osmium or tungsten. Tungsten is 
a curious metal, and it is not very easy to get into alloys, but it 
may alloy with osmium perfectly for all I know to the contrary. 

_Tridium is a very hard and brittle metal. Iridium lamps are 
being studied by Giilcher. He makes a paste with an organic 
binding material, and squirts it. ‘lhe filaments are then heated 
electrically until the carbon is burnt cut, and some particles of 
metal have sintered together. This lamp, like other metal lamps, 
labours under the disadvantage of being only for low pressures, It 
would seem that squirted metal filaments are less likely to be made 
fine than those made from drawn wire. 
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It will be asked, What will be the effect of these new lamps 
on the industry? In the first place, they will increase the 
output of stations, just as machinery increases labour. But there 
is more difficulty in foreseeing the result of high efficiency 
hampered with low pressure. A probable solution is that people 
will gradually take to using large lamps taking the same pressure, 
and about the same power as carbon lamps, but giving, say, four 
times the light. 

As to the lamp-making industry, one might prophesy without 
much danger that the present makers will merely alter their 
manufacture and make metal lamps. This will pay inventors 
better, because the existing makers have their commercial organisa- 
tions and their facilitics for distribution. Besides, all the works 
except the parts devoted to making the filaments will be available. 
It is possible new works will be set up to make filaments, and that 
the lamp-makers will buy the filaments and make them up into 
lamps. There are so many possible ways of making metal filaments, 
that it is doubtful whether large monopolies can be secured by 
patents; and it is much more likely that most of the present carbon 
lamp makers will work out particular processes of their own, and 
will put their own metal lamps in the market. 


Discussion. 


The discussion was opened by Dr. J. A. HaRKER, who mentioned 
that he had been accumulating data as to the melting points of metals. 
It was only within the past six years that these temperatures had 
been known at all definitely ; by comparison with that of platinum 
other melting points could be ascertained. The melting point of 
platinum, determined by the National Physical Laboratory and 
confirmed in Germany, was 1,710° C. (some doubt was, however, 
cast on the accuracy of this figure at the conclusion of the discus- 
sion). A table of melting points was exhibited by Dr. Harker, who 
mentioned that boron and carbon did not melt but volatilised ; 
titanium’s melting point at 2,500° C. was approximately correct, 
as also was zirconium’s at 1,300° C.; many of the others were uncer- 
tain. He asked the author if he knew any refractory material 
which at high temperatures was an insulator; he thought that all 
refractory materials behaved like Nernst lamps at high tempera- 
tures—he had run abit of clay pipe in that way for a short time. 
The use of carborundum for incandescent lamps had been patented 
by Sir Joseph Swan, but he (the speaker) found that it dissociated 
at high temperatures, the silicon burning out and leaving only 
carbon behind, a point which he demonstrated experimentally. 

Prof. Kapp referred to some experiments on new lamps, from 
which it appeared that osmium and tantalum lamps each averaged 
17 watts per c.p. On circuits of varying pressure, however, he 
obtained varying results, as follows, the results being for a 4 per cent. 
high and low pressure respectively :—Carbon, light increased 25 per 
cent., and decreased 20 per cent. ; tantalum, light increased 18 per 
cent. and decreased 12 per cent.; osmium, light increased 22 per 
cent. and decreased 18 per cent. ; the Nernst lamp was rather worse 
than the.carbon, the filament often gave out in raising the pressure 
4 per cent., but the lamp gave a bright concentrated light. The tests 
showed practically the same efficiencies despitethe varying tempera- 
tures. The limit of temperature of the Nernst lamp was 2,200°- 
2,400° C. ; and of the carbon lamp 1,875°-2,100° C.; the light should 
vary a3 the one-third power of the power put into the lamp, and for 
tantalum and osmium lamps this was nearly true, but for carbon 
it varied as the two-seventh power. Asi per cent. more power 
should give 3 per cent. more light, the fact that the Nernst 
lamp did not give its due proportion of light for temperature called 
for some explanation; he thought it was probably due to the pre- 
liminary heating and to the ballast resistance absorbing 
power. From tests, the efficiencies of the various lamps, compared 
with that of the firefly, appeared to be: Welsbach, 4 per cent. ; carbon 
incandescent, 1'3-1°S per cent.; tantalum, 2°5 per cent.; ordinary 
arc, 4°5 per cent. ; and flame arc, 10°22 per cent. 

Prof. Sizvanus THompson referred to some private experiments 
at his own house, where there was a 100-volt circuit. He had had 
four osmium lamps running some 18 months with perfect success; 
of six tantalum lamps under similar conditions, only two were still 
intact. Microscopic examination of the broken filaments of carbon 
and tantalum lamps revealed an astonishing difference between the 
two; the former were good cylindrical threads, but the latter were 
composed of a number of badly jointed, irregular cylindrical 
sections. The Professor exhibited both specimens and lantern 
slides of the various filaments. 

Prof. FLEMING considered that the paper showed the importance 
of chemistry in electrical matters ; both the tantalum and the Nernst 
lamps were due to chemists. He touched on the mathematical 
telation between current, pressure and candle-power, pointing out 
that the candle-power varied roughly as the sixth power of the 
current, The discharge which occurred between the legs of a carbon 
filament did not take place in the case of metallic filaments. 

Mr. M. Soromon thought the prospects for metallic filaments were 
Not so rosy as appeared at first sight ; carbon was the most suitable 
material for filaments, it had a high melting point and high specific 
Tesistance, not found with other materials. He considered that 
high candle-power was not wanted. 

Mr. H. Hirst, speaking for the lamp makers, vindicated their en- 
terprise. He pointed out that German scientists had developed most 
of the lamps on the market, and although we had equally good men 
here, they spent their time in giving expert evidence rather than in 

elping the manufacturer. 

Mr. H. D. Munro (Exeter) referred to his experience with some 
2,000 Osram lamps on the Exeter circuits. These had proved very 
Successful both for private and public lighting, in the latter case on 
tamway standards, where they were exposed to vibration. 


Mr. V. H. Macxrnney referred to tests which he had made and 
which showed that whereas the tantalum lamp showed a 17 per cent. 
drop in efficiency after 1000 hours, the Osmi lamp showed a 
slight increase in efficiency. 

Dr. D. K. Morris based his remarks on the following table, which 
h2 had compiled from tests recently carried out :— 


R. 

Type of lamp. Oscille- 

graph. 
Carbon (ordinary) ... "55 68 | 65 | Si 
Tantalum, 22-c.p. 110 v. 63 46 43 | 25 
Osmium, 25-c.P. 55 v. 79 — , 46 | 27 
Zircon, 31-c.P. 110 v. ' 8°9 6°0 40 | 2°5 

Wolfram, 35-c.P. 110 v. ... { } 115 29 | 29 

85 

Osram 107 v. { 67 | 
44-c.p. 105 v. 72 40 2°5 


The first column shows the change of resistance between the hot 
and cold lamps ; a result of this was increased energy consumption 
at starting. In the case of the wolfram (tungsten) lamp, the 
current fell in ,,th second to its normal value. The last two 
columns are an index to the volts and watts. 

Mr, Leon GasteR showed some Zircon-Wolfram lamps, one of 
which was running on a 200-volt circuit and giving one candle 
per watt; these lamps are suitable for either direct or alternating 
current. Frequency, in the case of alternating circuits, had, he 
considered, a direct effect on the life of some metallic filaments; 
when as.low as 25 cycles they were all right, but above 50 cycles 
the filament’s life greatly decreased. The high frequency aided 
crystallisation. 

Mr. H. M. Sayers remarked on the peculiar structure of tantalum 
filaments which had failed. 

Mr. Haypn Harrison was convinced that the new lamps would 
be very larzely used where suitable circuits existed, and authorities 
possessing such circuits (as at Exeter) would derive the immediate 
benefit. 

Mr. C. C. Paterson showed some interesting slides relating to 
tests of the Nernst lamp, made at the National Physical Labora- 
tory, which we hope to reproduce shortly. 

Mr. SwinpuRne briefly replied to the discussion. He thought 
that the action ofjsilicon carbide in burning in air, as shown by Dr. 
Harker, was no index to its behaviour ina vacuum. With refer- 
ence to Mr. Hirst’s defence of the lamp manufacturer, he men- 
tioned that his own opinion was based on information obtained 
from other sources. 

Th3 meeting closed with a vote of thanks to the author. 


Electric Locomotives for Mines. — The Elektro- 
montana Gesellschaft, of Berlin and Essen, is the title of a new 
company which has been constituted by the Accumulgtor Works 
Co., of Berlin, the Company for Electrical Enterprises of Berlin, and 
the Rhenish-Westphalian Electricity Works Co., of Essen. As 
objects of the new company are cited the supply of mining loco- 
motives for secondary battery working, shaft and road lighting by 
means of accumulator cars, and the manufacture and delivery of 
electric mining lamps. The company has acquired the patents held 
in these respects by the Accumulator Works Co. and the Company 
for Electrical Enterprises. 


Underground Letter Carriers.—It is now quite a 
number of years since a proposal was brought b2fore the British 
Association for the establishment in large cities of an underground 
network of tubes of small diameter, containing rails for the accom- 
modation of electric trucks or carriers for the transport of sacks of 
letters and small parcels between different post offices, and also 
between post offices and other places—such as railway stations. 
The idea was again brought forward two or three years ago by a 
company which promoted a Bill in Parliament t» authorise the 
construction of a series of miniature underground ele+tric railways 
for the same purpose in London, but the scheme failed to mature. 
Now a similar project has been advanced in the German capital by 
the Berlin Post Office authorities, who have placed details before 
the Highways Committee of the Municipal Council. It appears 
from a report of the proceedings of the Committee, on January 15th, 
that the scheme contemplates the construction of underground 
tunnels between the General Post Office in the Heiligengeist 
Strasse and the various railway stations. The tracks to be laid in 
the tunnels will serve for the use of small electric locomotives 
with trailers for carrying sacks of letters to and fro. It is proposed 
by way of a beginning to construct such a line between the General 
Post Office and the Potsdamer railway station. The scheme will be 
difficult of execution, as not only have two water-courses—the 
Spree and the Schleusen canal—to be crossed, but also four under- 
ground railways. After consideration the Municipal Highways 
Committee have decided not to place any obstacles in the way of 
the realisation of the project, in so far as the underground pipes, 
&c., of the town are not prejudiced by the manner in which use is 
proposed to be made of the sub-soil of the streets. 
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NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. Txompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


353. ‘* Improvements in apparatus for pumping milk, chemical, electro- 
lytic or corrosive solutions.” F, J. Cuarke. January 7th. 

369. ‘‘Safety device for exposed electric conductors.’”’ R. 
January 7th. 

‘383. ‘Improvements in electrically-controlled switch-operating mechanism 
for railways.’”’ K. W.G.J.Srorrets. January 7th. (Complete.) 

393. ‘‘ Improved method of testing leakage from electrical circuits.’ A.D. 
STEVENSON. January 7th. : 

414, “ Metallurgical and electro-metallurgical, process for production of 
ure copper.” L. Jumav. (Date applied for under Patents Act, 1901, 
March 20th, 1906, being date of application in France.) January 7th. 
(Complete.) 

436. ‘Improvements in or relating to surface contact electric traction 
systems.” E. A. MircHELL. January 7th. 

440. ‘Improvements in methods of regulating alternating current electric 
motors of the commutator type.”” THE British THomson-Hovuston Co., 
(Allgemeine Elektricitiits Ges., Germany.) January 7th. _ 


441, “Improvements in and relating to dynamo-electric machines 


having commutating poles.’”’ THe British THomson-Hovusron Co., Lrp. 
January 7th. 

449. ‘‘ New or improved electrical signalling apparatus.” 
January 7th. 

453, ‘Improvements in controllers for the trolley poles of electric cars.” 
A.J. Epwarps, January 7th. 

455. ‘Electrical heating apparatus.” 
(Complete.) 

494. ‘Improvements in current collecting devices for electrical apparatus.” 
T. Varney. (Date applied for under Patents Act, 1901, January 16th, 1906, 
being date of application in United States.) January 8th. (Complete.) 

498. “Improvements in or relating to dynamo brushes.” The firm of 
P. Rincsporrr. 


W. W. Lovert. 


W. E.f{Trumpter. January 7th, 


(Date applied for under Patents Act, 1901, January 11th, 
1906, being date of application in Germany.) January 8th. (Complete.) 

502. ‘* Improvements in and relating to the electrical transmission of time.”’ 
G. H. R. M. pe Preyrecave and L. F. M. pe Peyrecave. January 8th. 
(Complete.) 

504, ‘* Electro-magnetic motor.” G.D. Ley. January 8th. 

517. ‘‘ Improvements in electric accumulator and other cells.” H,. LEITNER. 
January 8th. 

521. ‘*Improvements in inclined carbon arc lamps.” E, Pearce and §, 
WALTon. January 8th. 

522. ‘‘Improved clip for fixing conducting wires to insulators.” 8S. R. von 
SoONNENTHAL, January 8th. (Complete.) 

523. ‘Improvements in and connected with electro-capillary apparatus.” 
THe CAPILLIFORM TELEGRAPH INSTRUMENT Co., Lrp., and E. A. Goppin. 
January 8th. 

539. ‘Improvements relating to the production of alternating electric 
currents.” E.RvuHMER. January 8th. (Complete.) 

692. “‘Improvements in and relating to electric switches.” F.H.SMitTH. 
January 10th. 

693. ‘‘ Improvements in and relating to ignition devices for internal com- 
bustion motors.” F. H.Smitx. January 10th. 

708. ‘Improvements in electric railroad signals.” A. W. McMavaeu and R. 
WEtcH. January 10th. (Complete.) 

725. ‘‘ Improvements in electric measuring instruments.’’ F. H. NALDER and 
NALDER Bros. & THompson, Ltp. January 10th. ; 

726. ‘Improvements in electric contacts.’’ British THomMsoN-HovUsTON 
Co., Lip. (Allgemeine Elektricitiits-Ges, Germany). January 11th. 

727. ‘‘Improvements in dynamo-electric machines.” British THOMSON- 
Hovston Co., Ltp. (General Electric Co., U.S.). January 11th. 

762. ‘*Improved brake arrangements for electric tramcar and similar 
vehicles.” ToLkien. January 11th. 

774. ‘Improvements in and relating to electric motor-generators and other 
dynamo-electric machines.” Crompton & Co., Lip., J. C, MAcFARLANE 
and H. Burce. January 11th. 

776. ‘‘Improvement in electric lampholders.” 
llth. 

. “Improvements in or relating to covering, arranging and mounting 
electric conductors.”” G.CaLVvERT. January 11th. 

185. ‘* Improvements in apparatus for indicating or recording vibrations or 
oscillations and for controlling electric circuits correspondingly with such 
movements.”, W. Bray. January llth. 

548. ‘Improvements relating to electric cut-outs and the like.’’ AKTIEN- 
GESELLSCHAFT Brown, Boverr & Cre. (Date applied for under Patents Act; 
1901, May 2nd, 1906, being date of application in Germany). January 8th. 
(Complete.) 

. ‘Improvements in or connected with electric switches.’”” T. CLARK 
andI. Vuasto. January 9th. 

565. ‘Improvementsin or in connection with the trolley ropes of electric 
tramcar and like vehicles.”” F.Moretanp. January 9th. 

585. ‘Process for producing i d t fil ts for electrical lamps and 
arc light electrodes.”” H. Rusert. January 9th. (Complete.) 

586. ‘‘Improvements in or relating to the control of electrically-propelled 
vehicles.” J.S. RawortH and A. Rawortu. January. 9th. (Complete.) 

596. ‘Improvements in electric furnaces.”’ S.O.CowpEr-CoLes. January 
9th. (Complete.) 

615. ‘Improvements in and relating to electric safety lamps for use in 
mines.” A.D.J. MALLET. January 9th. (Complete.) 

633. ‘Improvements relating to alternating-current commutating electric 
machines.’”” ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT. (Date applied for 
under Patents .Act, 1901, January 29th, 1906, being date of application in 
Germany.) January 9th. (Complete.) 

634. ‘*Improvements in and relating to electric distribution systems.’ 
THe British THomson-Hovuston Co., Lrp., and E. EDMORE, 
January 9th. 

637. ‘Electric bridge hand signal lamp.” E.H. Evens. January 9th. 

640. ‘Improvements in liyuid electrical controllers.’ H. RicHARDSON, 
C. F. Cooke and South DurHAM STEEL AND Co., Ltp. January 10th. 

686. Improvements in or relating to electric batteries.’”’ A. H. Coors. 
January 10th. 

798. ‘‘ Improved automatic“electric motor starter.” W. D, Kizroy and 
EversHED & VIGNOLEs, Ltp. January llth. 

814. “Improvements in or relating to incandescent electric lamps.” THE 
British THomson-Houston Co., Lrp. (Allgemeine Elektricitits-Gesellschaft, 
Germany.) January llth. 

835. ‘Improvements in the manufacture of electric incandescent lamps.” 
Scuorr. January 12th. 

865. ‘‘Im»nrovements ‘in electro-magnetic brakes for railway and like 
vehicles.”” W.Scuaake. January 12th. 

880. ‘Improvements in dynamo-electric machines or variable speed motors.’ 
J.C. Lincoxn. (Date applied for under Patents Act, 1901, January 12th, 1906, 
being date of application in the United States.) January 12th. (Complete.) 

887. ‘Improvements in receivers for wireless telegraphy.’’ G. Marconr 
and Marconi’s WiRELESS TELEGRAPH Co., Lrp, January 12th. 


J.A. Gostinc. January 


888. ‘* Improvements in apparatus for alternating electric cur 
rents.”” G. Marconr and Marconi’s IRELESS TELEGRAPH Co., Lip, 
January 12th, 

899. “Improvements in or relating to magnetic separators.” 
HotuipGe. January 12th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Tuompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1905. 


ARRANGEMENT FOR THE REGULATION OF SPEED OF COMPENSATED SINGLE-PHAsE 
Motors. E. Arnold. 23,661. November 17th. (Date applied for under 
International Convention, November 21st, 1904.) 

SPRING CONTROLLED Device FoR RaisING AND LowerRinc Etectric Lamps, 
W. Vernum. 26,219. December 16th. 

ELEcTRO-MaGneTic Devices For Usk oN ALTERNATING CURRENT CIRCUI‘S, 
M. B. Field and Ferranti, Ltd. 26,281, December 16th. 

Contact BREAKERS FoR UsE WITH IGNITION Devices FOR INTERNAL COMBUSTION 
ENGINES AND THE LIKE. E. F. Bradley. 26,726. December 21st. 

IeGnxitTIon DEvicES FoR INTERNAL COMBUSTION ENGINES AND THE LIKE. E. F. 
Bradley. 26,727. December 21st. 

Corrent Exectric Motors, R. Lundell, 26,808. December 


SWIVELLING ConTACTS FOR THE TROLLEY STANDARDS OF ELECTRIC TRAMCARS ANB 
THE LIKE, M.B,. Mountain and G. M. Gibson. 27,057. December 28th. 
TROLLEY PoLeE STANDARDS OF ELECTRIC TRAMCARS AND THE LIKE. M. B, 

Mountain and G. M. Gibson. 27,059. December 28th. 


1906. 


OPERATION OF VAPpouR-ELEcTRIc Lamps. P. H. Thomas. 20,730, September 
18t (Date applied tor under International Convention, September 27th; 

Etectric Batreries. H. W. van Raden and C, B. Robinson, 21,472. Sep 
tember 22nd. 


Means FoR NEvTRALISING Static ELECTRICITY IN YARN, PAPER, AND OTHER 


* Mareriats, W.H.Chapman, 23,548. 

Exectric Meters. British Thomson-Houston Co, and A.J. Martin. 
January 15th. 

PROTECTING CAPS FOR THE ELECTRODES OF SPARKING PLUGS FOR INTERNAL 
Combustion Enoines, J, Aldigier. 1,783. January 24th. 

ELECTRICAL SPARKING OR IGNITION APPARATUS FOR INTERNAL COMBUSTION ENGINES: 
A. Westmacott and W. F, Thomas. 1,847. January 24th. 

Tension Direct CurrENT Systems. J. 8. Highfield. 1,46. 
January 25th. 

Systems or Drrecr Current Execrric Suppry. J. 8. Highfield. 1,947. 
January 25th, 

Etectric Heatine Devices. British Thomson-Houston Co. (General Electric 
Co.) 2,792. February 5th. 

ELEctTRIC MakE AND Break SwitcHEs. G. H. Baillie. 3,028. February 8th. 

Eecrric Cur-Ovuts. O. L. Peard. 3,783. February 15th. 

Systems of British Thomson-HoustonCo, (Genera! 
Electric Co.) 4,514, February 28rd. 

WIRELESS TELEPHONY AND TELEGRAPHY. A. F. Collins. 4,691. February 26th. 

ELEcTRO-MAGNETIC Fitting MECHANISM FOR RECOILING BREECH-LOADING GUNS. 
A. 'l. Dawson and G. T. Buckham. 5,957. March 12th. 

Protective Devices FoR Vapour-ELEcTRIc Apparatus. British Thomson- 
Houston Co. (General Electric Co) 6,818. March 2ist. 

Vapour-ELEctTrRIc APPARATUS. British Thomson-Houston Co. (General Electric 
Co.) 17,418. March 27th. 

Etectric Lieut Firtines. §. B. Marshall. 7,626. March 29th. 

MANUFACTURE OF TUNGSTEN FILAMENTS FOR INCANDESCENCE ELECTRIC Laws: 
A. G. Bloxam. (J. Lux.) 17,808. March 81st. 

MicropHones. G. Angelini. 8,168, April 4th, 

MEANS FOR THE Propuction oF Lone StaBLE Exxcrric Arcs, J. Y. Johnson 
(Badische Anilin und Soda Fabrik.) 9,279. April 19th. 

Space TreLtecrapuy. J.8. Stone. 9,422, April 21st. (Date applied for under 
International Convention, May 10th, 1905.) 

Etectric Furnaces. H. L. Hartenstein. 10,156. May Ist. 

Vapour-ELEcTric Apparatus. P. H. Thomas. 10,957. May 10th. (Date 
applied for under International Convention, May 11th, 1905.) 


The Situation of German Trade.—A report on the 
present condition of the German electrical engineering industry 
states that business continues to develop in a favourable manner. 
On all hands a strong demand for manufactures has been maintained 
down to the present time, and the orders received are still very 
considerable, co that the capacity of the works is being largely 
taxed to meet requirements. Nevertheless, some concern is mani- 
fested in leading electrical circles at the enormous rise in the cost 
of raw materials, which has led to the increase in the prices of 
manufactures. It is feared under existing conditions of prices that 
the large power stations may withhold orders for their needs in the 
matter of cables, and that a less favourable movement may be pro- 
duced in this direction. But for the present there is in general 00 
question of thinking of a decline in business in so far as may be 
judged from the activity prevailing in the coal and iron and steel 
industry, especially in Rhenish-Westphalia, and from the numerous 
electrical schemes pending in the latter province. The situation of 
the money market has hitherto not exercised an unfavourable 
influence directly upon the electrical industry. The formation of 
new electrical companies, which practically came to a standotill for 
two or three years, was succeeded by activity of some extent during 
1906. Altogether eight concerns were constituted with a united 
capital of £758,500, the principal undertakings being the Neckar 
Works and the Mark Works in Westphalia. 
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